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Open-back Adjustable Power Press, The *“ Muller” Lathe. strictly to one thing, that being in this case desired, a taper attachment, and the feed is 

pene —- engine lathes of one type, which type isrep- so arranged that any desired rate can be ob- 

The accompanying illustrations represent We give on this page a general perspect- resented by our engravings. tained for either the screw or the rod feed, 

a new open-back adjustable press designed | ive view, and on the succeeding page some In design the lathe does not depart radi- and either can be driven either by the belt 

for cutting, forming and or by the gears. The ar- 


stamping all kinds of 
sheet metal work. These 
presses are neat and com- 
pact in form, and give 
evidence of experience of 
the designer in this class 
of work. The construc- 
tion of the frames is such 
that all the stresses in the 
metal occur in straight 
lines, thereby obtaining a 
strong press with a mini- 
mum amount of metal. 
The caps of the main 
bearings are placed direct- 
ly beneath the crank-shaft 
in the line of stresses ; 
with this arrangement 
adjustments to take up 
wear in the journals are 
readily made, and it also it 
provides means for taking 

out the crank-shaft when 
necessary, by simply re- 
moving two caps. The 
press is hung from its 
center of gravity, so that 
it can be easily set in an 
upright or inclined posi- 
tion, as shown in the illus- 
trations. This is accom- 
plished by simply loosen- 
ing and tightening one 


rangement for this will be 
readily understood from an 
inspection of the engrav- 
ing, Fig. 3, page 2, where 
the gear wheel A on the 
feed rod is fixed, gears B 
and C being slipped along 
on the lead screw or feed 
cone shaft respectively. 
With the gears in the 
position shown the feed 
rod will be driven by the 
belt through the medium 
of gears Cand 4. If now 
gears Cand A are left in 
their present positions 
and gear B slipped to the 
left, the lead screw would 
be alsodriven by the belt, 
while if the change gears 
be in place and connected 
to the end of the screw 
while gear Cis slipped to 
the right, the feed rod will 
be driven by the change 
. gears. This arrangement 
makes it possible to cut 
scrolls of any desired pitch 
by means of the cross-feed 
motion, which, of course, 
can be made any desired 
— rate by means of the 
change gears, the ratio of 


rier cca 


f 





nut, shown at the left of OPEN-BACK ADJUSTABLE POWER PREss, feed rod to cross-screw 
the machine directly be- being 3 to 1, 

neath the pawl; and this adjustment of | details of the ‘‘ Muller” engine lathe in its cally from usual practice, but is simply Fig. 4 shows the arrangement of the car- 
position interferes in no wise with the treadle latest form as now built by the Bradford made with a broad and deep bed, long head- riage mechanism, where it will be noticed 
mechanism. Mill Company, of Cincinnati, O. The shops stock, carriage and foot-stock, and in all its that worm gearing is dispensed with, that 


The clutch mechanism possesses some new of the Bradford Mill Company, in which parts designed to do the heaviest work, and the friction disk is comparatively large in 
and valuable 
features; it 
acts very 
quickly, locks 
both ways, and 
does not click 
when the press 
is running idle. 
Its construc- 
tion is simple, 
with very few 
parts, and 
those which 
are subjected 
to a destruc- 
tive wear can 
be readily and 
cheaply re- 
placed. 

Patents are 
pending for 


diameter, and 
that the cross- 
feed is not 
driven through 
the medium of 
the friction, 
but positively, 








as is of course 
necessary in 
cutting scrolls 
or spirals. 

At Fig. 2 is 
given a section 
of the head of 
the 24” lathe, 
showing clear 
ly the arrange- 
ment and pro- 











portion of the 
parts. The 
boxes used are 





these presses, 
which are 
made in six 


of bronze, are 
fitted to taper 
seats in the 
solid head, and 
are drawn in 
by threaded 
rings to take 
up for wear; a 


sizes, varying 
from 300 to 
6,000 pounds. 
each. The 
best of materi- 




















al is used, the Tue MvuLuer LATHE. 


aes box, which is 
parts are care- : mi Semanal 


practically 
fully fittedjtogether, so as to make them these lathes are built, are among those men- | yet be convenient to handle. The carriage solid when in use, permits of fine adjust 





strongand durable, They are manufactured tioned some months ago in these columns as_ has a bearing the full length on the bed, and ment, and when needing renewal can be 
at the Adriance Machine Works, Plymouth | having arrived ata highdegree of what may is gibbed to the outside front and back, has | replaced so as to restore the original align- 


and Jay streets, Brooklyn, N. Y. be called shop efficiency, by being confined | automatic cross-feed, compound rest, and, if! ment by simply doing a good job of lathe 
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work. The box girt shown in section in 
this view is duplicated every 24’ through- 
out the length of the bed. 

The friction countershaft is shown by 
Fig. 5, and consists simply of a ring which 
is cast to the side of the pulley arms, turned 
true and smooth, to which is fitted a split 
ring, which, when released, opens and frees 
the clutch, while it is closed by means of two 
levers seen, which act upon projecting lugs 
by means of the points of the set-screws 
seen at the right, these screws serving to 
adjust the cluteh and take up wear. It will 
be noted that the clutch is simple, and that 
the rings being of large diameter, the mo- 
ment of friction is large for a given press- 
ure. 

Cone pulleys are large in diameter for a 
wide belt, the steps of these and the back 
gears being proportioned to give a regular 


iron, and a calculation of the theoretical | 1884, appeared a note taken from Jron giv- 
quantity of coke needed for a given amount | 


of iron. It appeared that while the theo- 
retical amount would be closely 101 Ibs. 
coke per ton of iron, Mr. Wheatley was 
using—inclusive of bed coke, of course— 
about 147 Ibs. (or 131 lbs., as my figures 
make it), making 31 lbs. coke per ton of iron 
above the theoretical. Some of this may be 
accounted for, as Mr. Wheatley suggests, by 
remembering that the slag formed from 
oxide of iron, ash of coke, and the limestone 
used as a flux has to be melted also, and of 
course heat is lost by the escape of waste 


gases. Altogether the approximation to 
theory is as close as one’s nerves can 
stand. In order to save looking up the 


article in question I will give some of the 
conditions of the melting, which speedily 


explain, 7x part, the very good results 


cupola was 48” diameter. 


In this case the 
No data given as 
to number or size of tuyeres. The blast 
pressure was about 1.5 lbs. per square inch. 
The quantity of iron melted was 17,920 
lbs. The coke amounted to 1,232 lbs., of 
which 336 were in the bed. This gives a 
ratio of one to fourteen and a half. The 
blast pressure was less in this case—that is, 
if Mr. Wheatley meant 7.5 lbs.; he may 
have meant 0.75. The quantity of iron was 
smaller and the cupola larger. It is rather 
hard to make a comparison, but I should call 
the second the better record. 

Now, some reasons for such good per- 
formance are evident on superficial examina- 
tion. It is well known that large cupolas 
handling heavy melts are as a rule more 
economical of fuel. One reason for this is 


ing another good record. 


economy, and so far as my knowledge goes 
I should say it was, if that is a fair sample 
of work as done in regular English foundry 
routine. If this is the case, it might be 
worth while to look for the cause. This is 
the foundrymen’s affair, however. About 
six years ago I gave an account in the 


|AMERICAN MAcHrInNistT of an experimental 


foundry plant erected for the purpose of 
study in connection with melting and cast 
ing. Lack of time prevented much being 
done, but some things were studied and 
some interesting points developed. One of 
the earliest and most interesting was the re 
lation of blast pressure to rapidity of melt- 
ing and quality of iron. Blast was supplied 
by a No. 2 Sturtevant fan blower driven by 
a 2 H. P. Shipman oil engine. The posi- 
tion of engineer was like a political office—in 
demand and subject to change without no- 





gradation of speed from the slowest to the attained. probably that the body of coal or the heat-|tice—and from one cause or another steam 
fastest. The quantity of iron melted was 20 tons ing power of the cupola increases as the | pressure would sometimes fall considerably 





42” with eight 6 square of the diameter, while the surface | and the speed of the blower correspondingly 


cupola, 


The foot-stock spindle has a long bearing in a tuyeres 
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Fig. 3. Fig. 5. 


THE MULLER LATHE.—SEE Pace 1. 


and traverse, and the block is secured to the | square, supplied with blast from a pressure | through which heat can be conducted away | diminish. 
bed by two bolts which are placed well for- | blower at 75 lbs. (probably 7.5 lbs. is meant)| or which can absorb heat increases mainly | 
ward, where the greatest lifting stress comes. | per square inch. 1,300 lbs. coke are used | as the diameter. For example, if the diam- 
Spindles, small gears and screws are of steel. |in the bed, and the remainder is added in| eter of a cupola be multiplied by 3, the in-| larly supposed to reside in all inanimate ob- 
Py itd terior surface will be increased 3 times, but | jects had apparently taken up his abode in 
the capacity will be increased 9 times. An-| the right-hand atomizer, and steam could 
other reason may be that in a large cupola) barely be held to 60 lbs., while 130 were 
the blast is better distributed and more) needed to keep up speed. To the surprise 
ed for each 2,600 lbs. iron, then 40,000 Ibs. | efficient. Moreover, large melts allow nicer | of every one, however, including an expe- 
iron will require 1,923 lbs. coke. Add to| proportioning of fuel and flux. The slag/| rienced foundryman, the iron came down in 
‘this the 700 Ibs. burnt in the bed and wejcan be better bandled and the elements of 
| have 2,623 lbs. coke burned in melting 40,000 | waste become small compared with the total 
Ibs. iron. I cannot make my figures agree| quantity of material handled. All these 
| with Mr. Wheatley’s at this point. He says | and more circumstances tend toward advan- 
but I do wish to point out some interesting | this gives 147 lbs. coke per ton of iron. I|tageous melting, but it may be doubted 
little pieces of history and open some old | make it 1381. | whether any other causes operate as power- | 
sores that have not been disturbed for some | American foundrymen are more accus-| fully as the first and second named—the dis- | 
time. Fora text, and by way of introduc-|tomed to simply giving the ratio between | tribution of blast and the decreased ratio of 
tion, I wish to call attention to a letter which | iron and fuel in pounds. In this case the} surface to volume. 
appeared in the AMERICAN Macuringst for| ratio is one to fifteen, closely. The theo-| But even in large cupolas I am inclined to 
May 17, 1884, by Mr. M. J. Wheatley, an retical would be, according to Mr. Wheat-| think fuel ratios of 1 to 14 and 1 to 15 are 
English foundryman. His letter contained ley’s calculation, in round numbers one to} decidedly rare in ordinary good practice. 
twenty. | Mr. Wheatley seemed to think English prac- 
In the AMERICAN Macuinist for July 12,! tice was superior to American in respect to 


On the first of these occasions it 
was thought that the heat would be a total 
failure. A ‘‘divil” similarjto the one popu- 


The sizes built are 17’, 20", 24” 
32’, with any length bed desired. 
See ee 
Economy in Melting Iron. 


, 30" and | charges with the iron, there being fifteen 
| charges of 2,600 Ibs. iron and 125 lbs. coke 
jeach. Of the 1,300 lbs. used in the bed 600 
| lbs. are recovered. If 125 lbs. coke are add- 





By Pror. JosErpH TORREY. 





short order and melted hot and clear. After 
this the same thing was noticed on several 
occasions. Then again there were times 
when the engine would apparently be tem- 
porarily dispossessed of its arrow-tailed 
lodger and steam would mount up to 150 or 
160 lbs., making the blower hum a lively 
tune. On such occasions the iron was not 
as good, and the melting was notably slower 
than with the lower pressure. In short, it 
was clearly shown that in that cupola, at 
least, there was decidedly such a thing as 
too much blast pressure. On reflection it 
reasonable that such 


I have no intention of undertaking to in- 
struct foundrymen in the art of melting 
iron—that may be as well stated first as last; 





an account of the practice in his foundry 
with respect to coke consumption in melting 


seemed to suppose 
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would be the case. It seemed as if there 


might easily be a point where the quantity 
of air driven in was sufficient to produce 
perceptible loss of heat. The demand on 
the heating power of the fire might be 
greater than it was capable of. Then again 
as the blast pressure increases, especially if 
the tuyeres are few in number, the distribu- 
tion of wind is impaired and the melting 
point, or zone, rather, in the cupola is raised, 
thus giving a cooler hearth and calling for a 
deeper bed of fuel to start with. But not- 
withstanding the thing looked reasonable, | 
was aware of the high pressures carried in 
foundry cupolas generally—that is, high for 
fan blower pressure—and I knew that it was 
a general opinion among foundrymen that 
without a pretty good pressure the slag 
would prove unmanageable, and that the 
iron would melt slowly and be too cold for 
any but rather coarse work. Under the 
circumstances it was certainly desirable that 
a trial should be made under as nearly or- 
dinary conditions as possible in a cupola of 
fairly. good dimensions. At this juncture it 
was my good fortune to make the acquaint- 
ance of a skillful and experienced young 
foundryman, with whom I talked over the 
matter and expressed a belief that, other 
things being equal, lower blast pressure than 
the average would result in better fuel 
economy, with no detriment to the quality 
of iron. He very kindly consented to give 
the matter a trial, and his results were in 
some degree confirmatory of the predictions. 
I have now at hand only rather fragmentary 
remnants of the extensive and valuable notes 
he sent me of his trials, which extended 
through the greater part of April and May, 
1888. He can supplement this, if 
willing to do so, with facts and circum- 
stances to which I have not access; but | 
will give what results are at hand now. 
Two cupolas were tried. The first, tried 
during April, 1888, was a 30”. I have no 
data as to the size and number of tuycres; 
these elements, together with the size of 
blower, will perhaps be filled in by my 
friend, should this paper chance to catch his 
eye. The second cupola was a 33" one. For 
the first twelve days of April the 30” cupola 
was run with blower at about 


he is 


2,800 revolu 


tions if I remember rightly. For these 
twelve days the amount of iron melted 


averaged 5,500 Ibs. The coke 


Ibs. 


averaged 760 
This gives a ratio of fuel to iron of 1 
to 7 closely. This rather the 
average, I think. For cupolas of that size 
about 1 to8 would be nearer. On the 13th 
the blast pressure was reduced. The exact 
rate of reduction I have not, but the ulti 
mate reduction brought it down to about 
1,800 revolutions per minute. For the re- 
mainder of the the 


is below 


month heats 


were as 
follows: 
DATE. FUEL. IRON. RATIO 
April 18.... 700 500 1:4 

- Re 700 5s00 ae 

ee | 

i 600 500 1 if) 

», 17 700 B00 1: 9 
18 700 7000 1: 30 
19 500 {ROU 1:9 
| me) 7000 1:10 
2 Te | T7000 1:30 

: Bee ~ 
OF... «ses GO0 6000 1:10 
| Re 700 7300 1:10 
ARR TOO 7300 1:10 
eS TOO {000 1:10 
OOO Be 
28 700 R000 1:11 
eee — — 
re 650 6500 1:20 

The average ratiois 1:9. Of the fifteen 


heats eight showed a ratio of 1:10, and on 
the 28th the high-water mark—1 : 11 
During May four more heats were 


was 
reached. 
taken off in this cupola, as follows : 


FUEL. IRON. RATILO. 
700 7000 1:10 
750 7500 1:10 
650 5500 22.2 
600 5000 1 } 


At this point the 33° cupola was tried. 


The blast pressure for each heat is lacking, 
but it was steadily reduced throughout the 
whole series. Twelve heats gave the re- 
sults shown in table in second column, 

The average ratio of fuel to iron is 1 : 8.5. 
It will 


ticeable than in the case of the 


the effect is less no- 
30 


be noticed that 
furnace. 


The iron was clean and hot, was used for 


AMERICAN 


through cold iron. No trouble was expe- 
rienced with slag, even when melting 1 to 11. 


FUEL. IRON. RATIO, 
650 5500 1:8 
650 5500 1:8 
900 S000 Ee 
550 41800 1:8 
600 5300 1:8 
900 6500 1:4 
600 5500 73y 
600 5300 1:8 
600 5000 1:8 
650 6200 729 
750 7000 1:9 
750 6800 Fe 


Note.—The heats marked 


gave a ratio nearer 
1:9 than 1:8. 


It must not be supposed that this subject 
is here presented as something entirely new. 
I have no doubt the isolated facts are well 
known to many, perhaps all foundrymen ; 
but if the above combination of facts, par- 
ticularly as exemplified in the performance 





in 


of the 30” cupola, were known and believed, 
there would be better fuel economy than 
there is now. Perhaps IT am away behind 
the times, and there are dozens of foundry 
men melting as high as 1: 10 in 80” cupolas 
every day, but I hardly think it 
At all events, if such work is, being done, I 
for one should like to know it. 


is the case. 


MB 
Iron Paper. 
It will not perhaps be remembered that in 
the gr 


> 


eat exhibition of 1551 a specimen of 


iron paper was exhibited. Immediately a 
lively competition ensued among ironmas 
to which cold 


iron 


as to the thinness iron 
be rolled. One rolled 


ters 


could maker 





light machine castings, and no work was lost | 


sheets the average thickness of which was 


the part of an inch. 


1 n 
isd 





ayn 
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1,800 sheets of this iron, piled one upon 
the other, would only measure one inch 
in thickness. The wonderful fineness 
this work may be more readily understood 
when it is remembered that 1 200 sheets of 
thinnest paper measure a_ fraction 
These wonderful iron sheets 


tissue 
over an inch. 
were perfectly smooth and easy to write 
upon.— Paper Maker. 

—- 
Dovetailing Machine—Cabinet Surfacer. 





We illustrate on this page a dovetailing 
machine in which the special points aimed 
at are simplicity and compactness, ease and 
convenience of operation, ability to do the 
best grade of work, and a wide range of ca- 
pacity. 


The machine stands upon a substantial 















ysl 
CABINET SURFACER, 


at the front of which the vertical 
spindle is placed, the cutter being held ina 


column 


chuck at the upper extremity of this spin 
dle. 
made by means of the hand-wheel seen on top 


Vertical adjustment of the spindle is 


of the machine at the rear, 

In operation, two pieces—one side and the 
front of a drawer for instance—are clamped 
in place by eccentric shafts moved by levers. 
By a forward movement of the upright 
lever the cutter then passes through, and 
when the lever is drawn back, the work is 
the time automatically 
along for the next cut. 


at same moved 
This is continued 
until the work is completed, when the ma- 
chine is reversed by the draw bar shown in 
The 


work done is very accurate, the pieces fit 


front, and the same operation repeated 


of 





3 


| 

|for the highest grade of work. The work 
done is that known as the lap pattern. The 
table is of iron, spindle of steel, with ground 
bearings. The machine made in three 
sizes, to dovetail stock 13, 15 and 17 inches 
wide, the smaller machine beipg usually fur- 
nished in combination with a shaper, from 
| Which it can be removed by simply lifting it 
from the table. The larger machines can 
also be made to lift from the table when de- 
sired, the spindle being then available for 
use in friezing, it being fitted with a friction 
reverse for this purpose instead of the ordi- 
nary countershaft. 
by the Cordesman 
street, Cincinnati, O. 


is 


The machines are made 
Machine Co., Butler 


A double-belted cabinet surfacer or planer 
made by the same company is shown by the 
| second engraving, the capacity of this ma- 
chine being to plane up to 30 
inches wide and 9 inches high. 
The frame of the machine is 
strongly made, with ample 
bearings on the floor, to pre- 
vent vibrations. The bed, 
which is also made heavy, is 
attached to the frame at four 
points with adjustable dove- 
tailed gibs permitting the heav- 
iest cuts to be taken without 
jar or vibration, while the 
height of the bed is readily 
adjusted by a crank having an 
index which shows directly the 
thickness of work being planed. 

The cylinder is of steel with 
journals ground true, and has 
special provision to prevent 
tearing of wood which is cross- 
grained. It is driven by a belt 
at each side. 

There are feed rolls both 
above and below the bed, and 
there are pressure bars at each 
side of the cylinder, so arranged 
as to come very close to the 
cut, and which automatically 
adjust themselves to inequali- 
ties of the lumber being planed. 

The feed is driven direct 
from the cylinder, and there 
are two rates of feed—80 and 
40 feet per minute. The rolls 
are 5 diameter, and are driven 
powerful gearing; they 
possess all necessary adjust- 
ments, and have both spring 
and lever tension. 

- oe — 
Some time since we intimated 


by 


that a failure of the Legislature of Ten- 
nessee to repeal the law that permitted the 
employment of convict labor in competition 
with free labor in the mines of that State 
would lead to further trouble. As we pre 
dicted, the miners, turning out in force, have 
released a large number of convict miners, 
meeting with little or no opposition from the 
guards. The law is obnoxious to the people 
in certain localities of the State, and its en 
forcement is a question of serious doubt, as 
the soldiers to be employed for that purpose 
are very likely to be in sympathy with the 
miners. We believe the law that permits 
the leasing out the convicts to werk in 
mines for individuals or companies is a bad 
law, but its repeal should be sought by 
legitimate means rather than its nullification 


In other words, | ting together closely, and ina manner suitable } by force of arms, 
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Twelfth Annual Meeting American 
Society of Mechanical Engineers. 


The opening meeting of the Twelfth An 
nual Convention of the A.S. M. E. 
at Sherry’s new assembly rooms on Fifth. 
This 
was Chiefly social in its character, and took 
the form of a reception to visiting members 


was held 


avenue, Monday evening, 16th inst. 


and invited guests, many ladies being pres 
ent. 

President Robert W. Hunt, of Chicago, 
delivered a very interesting address, which 
was devoted mainly to a review of the his 
tory of the development of rolling-mill prac- 
tice in this country, with which he himself 
has been intimately connected. He first re- 
ferred to the recent great prosperity of the 
society and the unprecedented attendance at 
the Providence meeting, closing this part 
of his address by announcing that Provi- 
dence, not stopping at extending a liberal 
hospitality to the society, had presented to 
ita very considerable sum which was left 
as surplus in the hands of the local commit- 
tee after expenses of entertainment had been 
paid. This had been invested in books for 
the library, and thus, in the words of the 
president, ‘‘ while the ‘ good things’ of their 
hospitality can be with us but as memories, 
will have in books the living 
thoughts of great minds to mark the interest 
felt in our society by our Providence mem- 
bers.”’ 

The present 


we Crer 


membership was given as 
1,190 members, 56 asso- 
total member- 


13 life members, 
ciates and 166 juniors, or a 
ship of 1,443. 

After referring further to the record of the 
socicty during the year, toits standing, to the 
confidence reposed in it, and to its prospects 
for the future, Mr. Hunt passed on to the 
main topic of his address, which was treated 
in a very interesting manner and which we 
regret not being able to give in full, for lack 
of space. We give, however, a few of the 
most interesting points brought out. 

The first rails (for railroads) other than 
those of the strap pattern, were produced at 
the Mount Savage Works, in Maryland, which 
were erected in 1843. 
were of the U pattern, and in 1844 the Frank 
lin Institute awarded in their honor a silver 
medal. The first T rails produced in this 
country were made at the Montour Works 
at Danville, Pa., in October, 1845. While 
individual plants have disappeared and been 


The raijs produced 


forgotten, the industry has gone on, and to 
day America leads the world in rail produc 

Up to July, 1857, all rails were rolled 
non-reversing 2-high trains of rolls, it 


tion. 
on 

being necessary with these to pass the metal 
which was being rolled back over the upper 
roll after each pass, thereby losing not only 
an amount of time equal to that consumed 
by the actual rolling, but losing also a goodly 
portion of the heat from the metal. 
and other difficulties were remedied in 1857 
by the invention of Mr. John Fritz, a member 
of the society, who was the Chief Engineer of 
the Cambria Iron Company. 
constructed the first 3-high roll train in which 
the metal was passed above and below the 
central roll alternately back and forth, so that 
practically no time nor any heat was lost. 
This now to 
enough, but it must be considered in the 
light of the fact that at that 
mills were looked upon as old institutions, 
and in fact Mr. Fritz met with every possi- 
ble discouragement from other engineers, 
In 


fact, ‘‘ some of those high in the councils of 


These 


He devised and 


invention seems be simple 


time rolling 


who were sure his attempt would fail. 


the Cambria Company entered solemn and 
official protests against that crazy man Fritz 
being permitted to waste the company’s 
Its affairs were badly enough off as 
In 
spite of all this the mill was built; and here 
Mr. Hunt quoted the words of Mr. Fritz 
himself. ‘‘The3 high mill was started on 
Wednesday, July 29th, 1857. We charged 
and heated six rail piles. We rolled three of 
them, making perfect rails, when the ec- 


money. 
it was, Without adding this foolishness,” 


centric of the rail-mill engine became hot and 
bent the rod badly. Having tried the mill, and 
all gone perfectly, we stopped; resuming 


work on Friday morning and continuing 


AMERICAN 


regularly until the usual quitting time on 
Saturday afternoon. Mr. Alexander Hamil- 
ton, then and now the superintendent of the 
mill, and I, left the works about half-past five 
in the evening, congratulating ourselves that 
our troubles, so far as the rail-mill was con- 
cerned, were practically ended. About seven 
o'cleck that night I heard the mill whistle 
blow for fire, and at 
works, to find the mill in flames from one 
In less than an bour’s time 
I will 
leave you to imagine how I felt while sce- 


once started for the 


end to the other. 
the whole structure was consumed. 


ing, in one short hour, our best efforts and 
the Jabor of a whole year destroyed. But 
we went at it again, and in about a month’s 
time were again making rails. 

‘““As almost every person who was sup- 
posed to know anything about rolling mills 
had predicted a faildre, the story got out 
that we had tried the mill, and finding it a 
failure, had burned the whole thing down, to 
hide the blunder.” 

Said Mr. Hunt, ‘‘I doubt if ever, during 
Mr. Fritz’s subsequent eventful life, he has 
had to carry quite as heavy a mental load. 
Since then mighty works have grown from 
his designs, and under his charge. Millions 
of capital have been invested on his judg- 
ment. The monster steam hammer of the 
world his creation; but I venture that, 
while waiting for the shock of its first 125- 
ton hammer blow, his anxiety was but as 
that of a child compared to that felt while the 
first rail pile was passing between the rolls 
of his 1857 mill.” The Fritz mill was rapidly 
adopted by the rail-mills of the country. 

The first commercial rolling of steel rails 
was at the Cambria Works, in August, 1867, 
on an order from the Pennsylvania Railroad, 
and from steel made by the Pennsylvania 
Steel Company, at Steelton. At first the 
steel ingots were drawn into blooms under 
steam hammers, but Mr. Fritz, concluding 
this was not the best way of treating the ma- 
terial, had blooming prepared, and 
though again encountering opposition and 


1S 


rolls 


discouragements, was successful, and was 
the first to do the work in this manner, be- 
ing, however, sustained and assisted by Mr. 
A. 5S. Holley, who at that time was superin- 
tendent the Steel 
Works. : 

In 1868 the Freedom Iron and Steel Com 
pany started works near Lewiston, Pa., with 
a plant of machinery almost entirely im- 
ported from England. They put in a re- 
versing plate-mill driven by a_ reversing 


of Pennsylvania Co.'s 


Ramsbottom engine. This was soon changed 
to a rail-mill, and became the first reversing 
rail-mill in America. 

In the early days of rail-making the only 
means of cold-stiaightening the product was 
by the blows of a heavy sledge, and it was 
not until about 1856 or 1857 that a straight 
The sledge 
process was, of course, slow, and would not 
be applicable to the heavy rails now. The 
hot bed was next improved, after which, in 
1875, A. J. Gustin, then superintendent of 
the St. Albans (Vt.) Rail-mill, invented a 
rail-curving machine, which, together with 


ening press was employed. 


power appliances for dragging the curved 
rails down the hot bed, were patented, and 
used by many mulls. Holley used to say, in 
that spirit of prophetic jest so constant 
with him, that ‘‘the day would come 
when we would start a rail-mill on Monday 
morning, and then go home, after locking 
the doors, only returning each morning to 
count the rails that had been made during 
the preceding twenty-four hours, no other 
manual labor being necessary.” 

In March, 1884, the speaker introduced 
driven tables in front of the finishing rolls of 
the rail train of the Albany and Rensselaer 
lron and Steel Company, at Troy, N.Y., and 
in with Mr. 
then master mechanic of that department, 
the principle was extended, and is now 
widely employed. In this connection a high 
tribute was paid to the memory of Capt. 
Wm. R. Jones, who at that time was gen- 
eral superintendent of the Edgar Thomson 
Works. He his firm 
authority to use the patents of Mr. Hunt, 


connection Max M. Suppes, 


advised to secure 


but for the roughing rolls used a different 





arrangement. 
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The three men then joined interests in 
further patents, and, speaking of him, Mr. 
Hunt said: ‘‘As an instance among many 
of his great heart, he wanted to give me the 
whole thing saying, ‘ You were the first to 
put this matter in a practical shape, and de- 
serve it. I have only gone further with 
your ideas.’” Referring to Capt. Jones’ death 
while in the performance of his duty, he 
showed how thoroughly devoted to that 
duty the man was, and said: ‘‘Please ex- 
cuse my digression while paying this poor 
tribute to Captain Jones’ memory. It de- 
more than I have said. Such men 
have made, have saved, and will continue 
to be—our nation ” 

An inventor of note was Mr. Bernard 
Lauth, who in 1859 devised the system of 
cold-rolling iron, so extensively used before 
the general introduction of mild steel. In 
1864 he invented the three-high plate mill 
with the middle roll much smaller than the 
other two, which soon became the standard 
American mill, and has been largely adopted 
in other countries. Other improvements of 
great originality and value have been de- 
vised by him, and his name must always 
rank high among those who made successful 
the iron and steel industries of this country. 

After describing briefly the process of 
rolling the wheel tires from ingots cast with 
a cored hole large enough to admit a small 
roll, the speaker passed on to what he called 
the latest radical departure in rolling-mill 
practice, which, though not yet quite a com- 
mercial success, he thought had attained a 
position entitling it to a record. This was 
the process of rolling steel sheets directly 
from the liquid metal, by Mr. Edwin Nor- 
ton, of Chicago, using machines illustrated 
in our issue of Aug. 15,’89. Mr. Norton had 
kept fully posted as to what had been and 
was being done, and knew that Sir Henry 
Bessemer had years before made some ex- 
periments in this direction which he (Nor- 
ton) thought he knew the reason for the 
failure of. He was disposed to give Besse- 
mer full credit for all he had done, and 
wished him to become interested in the pro- 
cess, now that it bid fair to succeed, and 
proposed an honorable commercial relation- 
ship. Certainly there was nothing disre- 
spectful in this, no matter how great the 
man to whomit was made. Up to this time 
Bessemer scems to have attached little im- 
portance to his experiments of many years 
ago, and perhaps this ‘‘is none of my _ busi- 
ness, but Sir Henry has aroused my Ameri- 
can ire.” 

In a paper recently read by him before a 
late meeting of the Iron and Steel Institute, 
on ‘‘ Rolling Fluid Metal,” he says, ‘I re- 
ceived, about two years ago, a parcel from 
America containing a small sample of sheet 
metal, which was being successfully manu- 
factured there. The person from whom 1 
received itinformed me that it was made by 
a slight alteration or improvement on my 


serves 


patent of 1857 for rolling continuous sheets 
and thin bars of iron or steel direct from 
fluid metal. He offered me one-half of his 
patent if [ would undertake its introduction 
into this country. I did not accept his offer, 
and there the matter rested. 

‘The circumstance stated has, however, 
afforded me an opportunity of showing you 
au small sample of a continuous sheet, pro- 
duced direct from fluid metal at a single 
operation, and proves beyond doubt or ques- 
tion the important fact that fluid metal may 
be chilled and formed intoa continuous sheet 
between rolls that are kept cold, while it 
well illustrates the spirit of enterprise of eur 
American cousins, who are so prompt to 
recognize, to adopt, and to improve upon 
the inventions brought forward in Europe.” 

The speaker thought Bessemer might have 
treated Mr. Norton a little less cavalierly 
without any prejudice to his great fame. 
The greatest have always been under obli- 
gations to others for portions of their tri- 
umphs, and always will be. 

‘* The Bessemer process was a failure for 
all but the higher purposes until Mushet’s 
invention, and while Sir Henry honored him- 
self by settling an annuity upon Mushet, 





who at that time had made nothing from his 


my already profound respect increased if 
Bessemer had even mentioned Mushet’s 
name in his letter, giving the history of his 
process, which was read at the Pittsburgh 
mecting of the Iron and Steel] Institute.” He 
honored Bessemer highly, but was not will- 
ing that he should have all the credit for 
this latest [ Norton’s system] development in 
American rolling: mills. 

Tuesday morning the society met at its 
house for a business session, and heard re- 
ports from various special and standing 
committees. It was announced that the 
opinion of the members seemed so generally 
in favor of accepting the invitation to hold 
the spring meeting in San Francisco that 
that city had been selected by the council 
as the next meeting place; that the society 
had initiated a movement looking toward 
inviting the various engineering societies of 
Europe to come to this country during the 
World’s Fair at Chicago, letters having been 
addressed to the various societies asking for 
their co-operation, and that the joint com- 
mittees be composed of officers of the 
various societies. Total receipts of the 
society during the year had been $19,842.64, 
and the outlay had been $2 less, besides 
which the society had a number of out- 
standing debts, including about $400, money 
advanced by Secretary Hutton to keep his 
office going—the total amount of bills due 
being about $3,000, with only $129 due the 
seciety from members. 

It was stated in this connection that 
though the house, which is the home of the 
society, is called its house, it really does not 
belong to the society, but to the M. E. Li- 
brary Association, of which the society is a 
tenant. This, among other advantages, al- 
lows the library to be made a public one, 
upon which no taxes are paid—the society’s 
charter not allowing it to maintain a public 
library. 

The Committee on Standards, through its 
chairman, James W. Sce, reported that a 
bill had been drawn up and _ presented to 
congress. It had been referred to the Com- 
mittee on Patents, of which Mr. Butterworth 
was chairman, and he had promised to re- 
port favorably upon it, but had not reported 
at all. So far it had been a repetition of the 
society’s previous experience with desirable 
bills in which there was no politics. It was 
very difficult to secure action. 

The Committee on Standard Tests re- 
ported progress, and recommended that its 
secretary, Mr. Gus C. Henning, who is a 
working member of the committee, be sent 
to Vienna to take part in a congress of engi- 
neers to meet there to consider the question 
of uniform tests throughout the world. The 
importance of being represented there was 
set forth by Messrs. Towne and Henning, the 
latter offering to give his time for the pur- 
pose if his expenses were paid. The council 
were authorized to take such action as 
seemed to them advisable in the matter. 
Committee on Standard Pipe Flanges was 
continued, as was that on Standard Units, 
neither of these having as yet done anything 
calling for a report. 

The question of amending the constitu- 
tion then came up, and before proceeding to 
a vote two piles of postal cards were ex- 
hibited, which had been received from mem- 
bers expressing their opinions on the question 
of raising initiation fees and dues. The af- 
firmative replies outnumbered the unfavor- 
able ones very largely—probably about 8 to 1 
—and with very little discussion the propo- 
sitions to increase the initiation fees and dues 
were carried by unanimous votes. 

Strangely enough, the only proposition 
that called forth any discussion was upon 
raising the fee for life membership, some of 
the members having conceived the idea that it 
would not be fair to ask $200 for what those 
already life members had paid only $150 for. 
The discussion soon showed the absurdity of 
this position, and this amendment was also 
carried unanimously. 

The proposition to require the Nominating 
Committee to place the names of two candi- 
dates in nomination for each office, instead of 
one, was reported upon adversely from the 





invention, still 1 for one would have had 





council, and the discussion brought out the 
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fact that such a change would probably not 
prove popular, it being feared that it would 
lead to more or less discreditable and undig- 
nified wire-pulling and log-rolling, and could 
do nu good not already possible under the 
present plan, which allows any five members 
to become a nominating committee if they 
chose, and to put candidates in nomination 
whose names shall be printed upon the bal- 
lots without anything to distinguish them 
from the candidates of the regular commit- 
tee. 
was the Australian system of voting carried 


As one member said, the present plan 


to perfection. The proposition was defeated, 
receiving only one affirmative vote. 

Report of the tellers of clection was then 
read, the officers elected being as follows : 
For president, Charles H. Loring, of —— ; 
treasurer, William H. Wiley, of New York ; 
vice presidents, Messrs. Geo. I. Alden, E. F. 
©. Davis and Irving M. Scott. 

The afternoon was not specially assigned, 
and was used by the members as fancy dic- 
tated. In the evening, papers were read and 
discussed and some topical questions were 
discussed—tbese discussions being reserved 
for publication with the papers in later issues. 


Wednesday was excursion day, and, in 
marked to the preceding day, it 
was Clear, bright and cold. Soon after 10 
A. M. the sidewheel steamer Laura M. 
Starin left the pier at the foot of West 
Twenty-third street with a large crowd, 
among whom were many iadies, bound on a 


contrast 


sight-seeing expedition. Proceeding down 
the Hudson river, around ‘‘ the Battery,” 
up under the New York and Brooklyn 
Bridge to the Navy Yard, the party disem- 
barked and spent about two hours in a tour 
of inspection, which included the new ships 
of ‘‘ The White Squadron,” the ‘‘ Atlantic ” 
and the ‘* Chicago,” as wellas the double- 
turreted monitor, the ‘‘ Miantonomah,” on 
which latter vessel a large force of men were 
at work preparing the vessel to go to sea. 
This, with its armored sides and _ turrets, 
with four 10inch ritled guns, is now the 
strongest vessel] of the U.S. Navy, but, of 
course, the newer and more modern vessels 
of the White Squadron attracted much the 
most attention, and were thoroughly inspect- 
ed from top,to bottum, and from the Paris- 
made search lights to the 8 inch rifled guns, 
the workings of which were very courteously 
The visit- 
ors were expected, and everything was, of 


explained by gunners or officers. 


course, in splendid order and entirely open 
for inspection., Although the ‘‘ Chicago ” is 
atwin screw ves- 
sel, she has beam 
engines which are 
entirely below the 
water-line, and the 
engine room is so 
crowded with ma- 
chinery that the 
chief wonder is 
how mencan stay 
in it when the en 





AMHRICAN 


than the ordinary commercial article. The 
work done is of the highest grade, and it is 
done in excellently arranged and constructed 
shops, beautifully situated. We shall prob 
ably have more to say of them hereafter. 
Refreshments were served here also in the 
dining room attached to the offices, About 





A NEw LATHE Doo. 


5 o’clock the boat landed at the foot of East 
Thirty-second street. The evening was de- 
‘* Alabama,” 


voted to seeing at 


Theatre. 
Thursday morning’s meeting opened late, 
and with a cold auditorium, due to the fact, 


as explained by the president, that a new | 
janitor had failed to ‘‘take time by the 


forelock ” in the matter of starting fires. 
The session opened by the presentation of 
Mr. Crane’s paper on ‘** The Idiosyncrasies 
of Chimney Draught,” which led to quite a 
spirited tilt between some of the members 
who had previous y presented papers on 
the subject of chimney draught, and some 
members of the publication committee—Mr. 
Kent attacking the author of the paper and 
the committee savagely, on behalf of the 
mathematicians, and as vigorously 
attacked in return by those on the other 
The particulars regarding this may 


being 


side. 
appear in connection with an abstract of 
the paper, which we may publish. 

It was voted that, as the end of the list of 
professional papers had been nearly reached, 
their presentation should be proceeded with 
at that session until all were finished, and 








gines are in mo 
tion, there seem- 
ing to be scarcely 
an inch of spare 
After ad- | 
miring the splen 
did 
and fittings of the 
new vessels, the 
party at 12.30 
embarked and re- 
continued the voy- 
age up the river 
to the foot of East 
One Hundred and Thirty-eighth 

lunch being served while on the way. 


room. 


appointment 





street, 
The | 





Palmer’s | 
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ous places of interest about the city, in- 
cluding Central Park, the American Insti 
tute Fair, and various engineering establish 
of the 


spending the time in pleasant social inter 


ments, many members, however, 
course at the scciety’s house or at the En- 
near by, which had 


practically thrown open to 


gineers’ Club, been 
the visiting members, and 
where many of them met 
to take their meals and to 
hold informal reunions of 


ver. 

In the evening a recep 
tion was tendered the visit 
ing engineers and their 
ladies by resident mem- 
It was held at Lenox 
Lyceum, corner Madison 


bers. 


avenue and Fifty ninth 
street, and the program 


included a promenade con 
cert, dancing and collation, closing about 
2 o'clock on the morning of the 20th. 

The discussions of topical questions and 
| other matter relating to the meeting will be 
| published in a future issue, lack of space 
| preventing its appearance at this time. 
ae 
Drawer Fitting Machine. 





We illustrate herewith a machine for fit- 
ting drawers in cabinet and furniture work. 
As will be scen, it consists of a bed upon 
which are mounted two heads, one of them 
being movable, to accommodate the machine 

work. Each head car 
1 spindle upon which is mounted the 
disk, which is made of iron, 
the 
operated simultaneously, the dust being re 


to different sizes of 
ries ¢ 
The drawer is 
placed between heads and both ends 
moved through the frame of the machine 
by an exhaust fan. 

The disks are incased, to avoid scattering 
Suitable hand 
wheels are provided for moving the heads, 


dust as much as possible. 


and there the 


amount of cut. 


are stops which regulate 


The belts which Crive the spindles are run 
from a countershaft placed below the ma 
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the most pleasant charac- | 







5H 
A New Lathe Dog. 
We give with this two views of anew 
lathe dog, which, as will be seen, differs 


quite essentially from the usual construc 


iion. It consists of the outer frame, which 


isa steel casting, and a bolt which in form 


resembles what is known as a gib bolt, which 
| is tightened upon the work by the nut at the 
| back, It will readily be seen that this dog 
| can be placed over the work at any point 
after it is in the lathe, or that it can be put 
between collars. It also has a wide range 
with respect to the sizes it will hold, four of 
range of 
of the 
The bolt is made of cast 


them usually including as wide 


sizes as are covered by twelve dogs 


ordinary pattern. 
steel, hardened. The dogs are made in four 
to 8". by N. S. 
Ashworth & Co., Amber and Adams streets, 
Philadelphia, Pa, 


sizes, to take work from 4 





ae 


A New York woman was showing her 
aged mother, who had come in from the old 
Vermont homestead, all around the city last 
month. The old lady bad seen many won- 
derful things when she had been here a few 
days, and was prepared to believe almost 
Yorkers and 
their curious modes of living and amusing 
of the 


things she met with was the coming cable 


anything of these queer New 


themselves. One most interesting 


railway in Broadway. She had seen that 
fine thoroughfare turned into one = vreat 
trench, and she had been told that hereafter 


the cars would be pulled along by a wire 


rope operated by steam power, As soon as 
a part of Broadway was completed she was 
taken to see it, and, in relating afterward 
how it looked, she said: ** And right between 
the long slot from the 


Battery to Central Park for the passengers 


tracks there is one 
to drop their nickels in before they step on 
New York Tribune. 


es 


the car.’’- 


The new four-story building erected by 
EK. C. Stearns & Co., of Syracuse, N. Y., for 
manufacturing purposes, has an outside 
venecring of brick for the sake of exterior 
appearance and to comply with the fire laws. 
The efficient structure is inside, nnd consists 
of hemlock posts built up of 2 inch planks 
size of 14x14 
the 
height of story desired, and bound together 
Nearly the 
full space between the posts in outside walls 


nailed together to a maximum 


inches and lengths proportioned to 


by beams similarly constructed, 





lis given to windows, affording abundant 
llight. The cross-beams and inside posts are 
Similarly con 
structed, making 
the entire building 
firm. The whole 
interior has 
liberally 
with 


been 
coated 
whitewash 
certain experi- 
ments with which, 
made forthe pur 
pose, having con 
vinced Mi 
that 


ed wood was sub- 


Stearns 





whitewash- 
stantially fire 
proof. Shavings 
so trented were sect 
















DRAWER Fit" 


this was done, although it resulted in the 
time for discussion, especially of topical 


Ml 





i 


TING MACHINE. 


chine. It has been found in practice that a 


|man with this machine will fit about five 





afternoon was spent in inspecting the works | questions, being cut rather shorter than | times as many drawers as by hand, and, gen 


of the De La Vergne shops, which are cer- | seemed desirable in some cases, and, in fact, | erally speaking, they will be better fitted, 
tainly among the finest and best equipped | most of them were not formally presented | especially since they can, if desired, be 


The work here is on refrigerat- | 


in the land. 


ing machines—mostly of large size—the | 
parts for a 500-ton machine in course of con 


struction being seen on the floors. Many 
special machines are used, especially in do- 


ing the work upon fittings, which, on ac- | 


count of the high pressures carried and the|and greeted with applause upon rising to} of the St. Clair Tunnel were made 
ammonia when | speak. 


of 
under pressure, must be much better made 


troublesome character 


to the society. 

The discussion on two of these was, how- 
ever, taken part in by Mr. Chas, T. Porter, 
who, having so far recovered his health as 
to enable him to attend, was welcomed by 


r 


the president upon the part of the society, 


The afternoon was spent in visiting vari- 


| made uniform in size. 

| The machine is built by the Egan Com 
| pany, Cincinnati, O. 

————— 


A correspondent is desirous of knowing 


where the castings used in the construction 
Prob 
lably some of our readers can give him the 
| information he asks for, 








Tl i, 












i on fire and went 
Mh out without burn 
ing up. 
abe 


President Yerkes 
recently distribu 
ted gold 
among prize grip- 


$975 in 
men of his cable lines. Three prizes are an- 
nually offered by the company, of $100, $75 
and $50 each to gripmen with the best annual 
record. On examination it was found that 
nine gripmen had a record without an acci 
dent or a complaint, and that twelve others 
were entitled to either first or second prizes. 
The nine received $75 and the other twelve 
$25 each, making a total of $975 awarded, 
instead of the $225 promised. This is a just 
and generous recognition of merit, capabil 
ity and efliciency in work, and the showing 
is a creditable one both for the company 
The 


jand the employes. 


( hicago Journal, 
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LETTERS FROM PRACTICAL MEN. 





A Subway Threading Device—Taps 
Work Benches—Inaccurate 
Steel Rules. 
Editor American Machinist : 

In one of your recent issues there was 
shown a device for placing wires or cables 
in conduits—what is termed ‘‘threading” by 
some engaged in the business. 

While not doubting the efficacy of the 
device illustrated, it may not be out of place 
to illustrate a simple arrangement for the 
same or similar purpose which was exhibited 
at the Franklin Institute several years ago— 
the invention of a Mr. Isaac Norris, if I am 
not mistaken. 

It was exceedingly simple, and yet it ap 
peared as though it ought to work satisfac- 
torily; whether it has been in actual practice 
or not, am not able to say. 

It consists of a block X to which is con 
nected the tongue Y, which extends back 
through another block Z as shown; this 
tongue can be made of any desired length to 
suit circumstances. The springs S shown 
on each side of both blocks were to prevent 
it being withdrawn while in operation, but 
they do not retard the forward motion in the 
least. On the back block is a pulley A, and 
on the head a similar pulley B,; two cords 
which run over these constitute the working 
equipment of the device. 

Suppose the two blocks to be close to- 
gether, and to be entered into the conduit 
they were to thread, the operation is as fol- 
lows : 

The cord (, being fastened to the back end 
of the tongue and over the pulley A, will, 
upon being pulled, force the tongue and the 
head block ahead to the extent of its travel; 
now by pulling the other cord PD the back 
block is again pulled up to the head as it 
was when starting, the springs at the side 
preventing the stationary block from being 
pulled backward. 

A continuation of this operation, pulling 
first one cord and then the other, will ad- 
vance the ‘‘threader” ata fair rate of speed; 
it has the advantage of being extremely sim- 
ple and easily made. It can be made in al- 
most any shape to suit different conduits of 
different sections, but there seems to be no 
reason why it should not work. Within the 
past year I have seen some similar device 
patented, but have forgotten the party’s 
name; however, this was exhibited at the in- 
stitute named at least four years ago, so it 
seems safe to say that it can be used by any 
one who has occasion to do so, 

In ‘‘Mechanic’s” very interesting letter, in 
the issue of October 1st, he says ‘‘that he 
does not know as any one ever tried to back 
off a square thread tap in the thread.” A 
few do, but not many. I have made it arule 
for several years, as it pays in the end, even 
if you have to file them back, but when we 
can do it as ‘‘Mechanic” describes there is no 
question about the economy of the opera 
tion. 

His suggestion deserves more than a pass- 
ing notice, and will be tried by many who 
are after the best tools with the least work. 
It seems as though it ought to be of value to 
all who have such work to do. The trouble 
that he speaks of in the taper tap—that of 
having the tap jam from the back of the 
thread being higher than the front or cut- 
ting edge—can be avoided by the use of the 
‘step’ tap, which is a series of straight taps 
on the same shank or bar, each step being a 
little nearer the full size of the thread. Of 
course many, and no doubt most of the read- 
ers of this paper are familiar with this form 
of tap, and probably have good reasons for 
not using it, but from the fact that 1 see 
very few in use, the thought comes that per- 
haps some of it is because all do not know of 
its existence. 

Personally, I prefer it to the taper tap for 
any work for which it seems adapted, though 
it is a more expensive tap to make, and all 
work is not such that its good qualities come 
to light. 
should be long enough to allow one step to 
get through the work before the next one 
starts, but for long work this is impossible, 
and in long work its only advantage over 


To get the best results, the steps 








the taper tap is the fact that it has not the | 
objection ‘“Mechanic” refers to, of having | 
the back of the thread higher than the 
front. 

Of course it will work and give good re 
sults when the steps are not as long as be- | 
fore mentioned, they can be suited to the | 
work in hand, and need not be over a half 
inch in length; but with their decreased | 
length their advantage fades away, or ceases | 
to be as prominent. When used as first de- | 
scribed, with steps that go through the | 
work before the next step enters, they are, | 
of course, the same in effect as though they | 
had used a number of straight taps, each | 
cutting a portion of the thread. 

Every one knows the annoyance that is | 
caused by the benches becoming worn rough | 
and splintering up on the up- | 
per surface ; this is especially 
B true if the work in hand is of 
~ the small variety. Many 
schemes have been tried for | 
preserving the smoothness of | 
| the surface, from the solid | 
cast-iron bench to the paper- | 
| covered bench, and they all 
have their field of usefulness. 

The paper, or more properly 
the card-board bench, is easily 
made on any bench, by secur” 
ing a few sheets of what is 
termed ‘‘press board” in 
some localities, and by fasten- 
ing it over the bench asmooth 
surface is easily obtained ; 
when it becomes torn or dirty 
it can be renewed at small 
expense. For durable 
bench covering, get a few pieces of good 
sheet-iron; the Russia iron is best, or at least 
the finish called ‘‘ Russia,” though most of | 

| 
| 


“| 
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| Portable Hydraulic Jack for Car Re- 
pairs. 
it is probably made in this country. 

This makes a very durable covering and is 
easily kept clean, and is better on many ac- 
counts than the solid cast-iron bench; it has 
some of the elasticity of the wood—not as | 
solid as the all iron. The solid iron bench 
has but few advantages for ordinary work; 
in fact, the wooden bench is to be preferred 
in nine cases out of ten ; there may be spe- 
cial applications where it is of more service, 
but they do not fall to the lot of ordinary 
For small work, as in assembling 
the parts of type-writer work, or sewing ma- 
chine work, the sheet iron 
plan seems to be quite desir- 





mortals. 


racy of the workmen’s scales would buy as 
many scales as a shop might need; these 
could be compared with the shop standard, 
and any defective scales returned to the 
makers. 

This inaccuracy does not often exist to an 
appreciable degree in the instruments that 
are measured with the screw; there are in- 
accuracies in the screws without a doubt, 
bnt it is not as noticeable as in the case of 
the graduated scale, and the screw adjust- 
ment seems to give better satisfaction where 
it can be used. 

But this is no excuse for the scales not 
being accurate, for much work must be laid 
off from the scale, though there are few men 
indeed who can see the hundredths division 
on the scale without the use of the magnify- 
ing glass. 

The division is too small for scale work; 
when it comes to lathe work the microme- 
ters can be adjusted and used as fine as is 
necessary. 

For work where exact accuracy is not ab- 
solutely necessary, the ‘‘caliper rule” is a 
very handy instrument indeed. I do not 
mean to throw any discredit on this very 


| useful article, but as it requires reading the 


scale—and a fine one too—the chance for vari- 
ation depends upon the operator. For work 
where one one-hundredth is the allowable 
| variation, they are a most convenient tool 
—for finer work the micrometer, or the mag- 
nifying glass comes into play. 

When the prices for standard scales drop 
below a fair profit, it is time to stop— 
| whether this is the reason for the inaccuracy 
| or pot, remains for the makers to explain. 
FRED H. Cotvin. 


| Editor American Machinist : 

Herewith I send a drawing of a portable 
| hydraulic jack, such as is used in the D. & 
| H. car repair shops, Oneonta. The size here 
given is the largest of three of similar de- 
sign. There is an available pressure of 
eighty pounds per square inch, derived from 
the village water-works. It will be noticed 
the supply pipe is carried overhead, resting 
on the tie beams of roof, one of which is 
shown. It is arranged so that the part 
marked ‘“‘ flexible hose ” falls to the center of 
track at convenient distance throughout the 





able, though the press board 
may be preferred by some; 
either presents a good sur- 
face, and that is the main 
point to be considered. 

I have heard considerable 
complaint lately about the 
fine tools on the market not 


being accurate, one tool 
maker telling me that he 


bought a four-inch scale on 
which there was a variation 
of a sixty-fourth of an inch 
the first half inch 
on the scale and the last half 
of the fourth inch; it nearly 


between 











Flexible hose 











made a blunder for the man 
in question, and he was not 
feeling very good over it. 

A sixty-fourth of an inch 
does not seem much to one 
not accustomed to fine work, 
but any one that is, well 
knows what that’ variation 
means—generally a spoiled piece of work; 


( 


and though it might not be the workman’s 
fault, the loss to the employer would not 
be less on that account. Whena man buys 
a standard scale he naturally expects it is 
correct within a very small fraction of an 
inch, and cannot really be blamed if his mis- 
take is caused by the scale, though after be- 
ing caught once in that manner he would 
be apt to compare it with a standard the first 
chance he got, and would do so at all future 
times, 

The shop should furnish all standards for 
the comparison, and it might be to a firm’s 
advantage to furnish scales also in order to 
obviate all mistakes of the kind mentioned. 
A few valuable tools spoiled by the inaccu- 


Floor line 


Lode i.l 


>» 


Plan View 


PORTABLE HypRAuLic JACK. 


length of shop, and each one supplies two 
It is 
necessary to have a globe valve in each of 
the parts attached to the air-brake coupling, 
to regulate the raising of both pistons at the 
same time. To operate, the valves « and } 
are opened, while the one marked ¢ is closed, 
| the water flowing to and raisiag the piston. 
To lower the piston, the valve 2 is closed and 
¢ opened, the weight of car forcing the pis- 
| ton down and the water to the sewer ; holes 
being bored in the floor to insert hose, as 
shown. The cylinder is made of # in. boiler- 
iron. In the 
struction of joint with strip of iron riveted 
on the outside. The bottom is made of same 


jacks, although only one is shown. 


plan view is shown the con- 


i material, Hanged and riveted on the outside, 








and all holes countersunk on the inside; it 
is afterward bored out. 

The piston consists of spider and follower 
with leather packing between, held together 
with screws tapped into spider. The piston 
shaft d is made of pine plank pinned to- 
gether, turned up in lathe and iron bands 
shrunk on. 

The packing is made by pressing the 
leather into suitable dies after being well 
soaked in water and held until dry, when it 
may be stored for future use. I have 
thought it would be an improvement if the 
shaft was made of latticed iron-work ; it 
would be lighter, and would not bind in the 
cylinder, as wood sometimes does. The em- 
ployes like them as labor-saving machines, 
but complain of the discomfort of using 
them, owing to the water wasted on the 
floor; for it will be seen that, unless the T- 
piece could be placed lower than the orifice 
in cylinder, there will be always some water 
left in the lateral pipe, which will escape 
when the coupling is detached. It is usual 
to raise the hose when not in use high 
enough to be out of the way by small pulley 
blocks, which can be adjusted either way 
quickly. Wo. NEWTON. 


Pattern Making. 
Editor American Machinist : 

In reference to Mr. Dingey’s comment, in 
your issue of October 29th, on my plan of a 
printing press cylinder pattern, published in 
your issue of October 8th, in which I en- 
deavored to show amuch cheaper way of 
making a printing press cylinder pattern 
than the one published by Mr. Dingey in 
your issue of September 7th, permit me to 
say that the plans I gave October 8th I still 
believe are all I claim for them, and if Mr. 
Dingey will confine himself to the point of 
pattern making, and answer the following 
questions to the point, without studying the 
welfare of molders’ feet, I think I can con- 
vince him of the fact, if such a thing is pos- 
sible. 

I agree with Mr. Dingey that discussions 
of this kind are good, as they not only set 
the writers thinking, but the readers also, 
and I believe Mr. Dingey will have to 
‘think very hard’ to show the advantage 
in favor of what he terms a very plain and 
simple way of making a printing press 
cylinder pattern. 

To simplify things as much as possible, I 
will call Mr. Dingey’s plan of September 27th 
plan A, and my plan of October 8th plan B. 

Now, Mr. Dingey, does it not cost more to 
make a cylinder pattern, say 60" long and 14” 
in diameter in halves, with a taper flange or 
head on top end, and prints on both ends, 
such as you show in plan A, than to make a 
cylinder pattern of the same dimensions in 
one piece, as shown in plan B? Which plan is 
cheapest, not taking in consideration the 
future use of the cylinder patterns? Then 
if you had another cylinder casting to make 
the same diameter, but longer, you would 
have to make another cylinder pattern or 
piece out the one already made; all extra ex- 
pense above plan B. 

Then again, would it not cost more to 
make a core box as shown in your plan A, 
say 70” long (which length would be neces- 
sary for your casting 60” long) and 14’ 
diameter, with three or four sets of arms in 
it, with recesses cut out to fit ends of arms, 
than to make acore box say 16” long 14’ 
diameter with one set of arms in it, with 
plate and stools as shown in plan B, and 
stick for the molders’ gauge thrown in ? 

As in the case with the cylinder pattern, 
what would you do to make a longer core 
out of your box? With plan B it 
would be necessary to Cut out shorter blocks 
or stools to make the cores longer—nothing 
more, Now, Mr. Dingey, which plan 
cheapest? 

Mr. Dingey says necessity compelled him 
to discard plan B several years ago, but 
failed to give any reasons for so doing. If 
he will kindly state those reasons (if they 
are not personal), and can show good reasons 
for doing so I might follow suit, and go be- 
hind the age also. 


core 


is 


Mr. Dingey says a pattern is a tool; I 


agrce with him, but I have failed so far to 
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| 
find any one, no matter how fine a tool or) 


the machine set in eatin the material to be 


pattern he wants made, but what always | atomized is fed through the pipes at the 
looks to have it made at the most reasonable | left, and, encountering the rapidly revolving 
is kept in motion by the violent cur- 


cost, especially ifhe has any competition in | arms, 


his business; hence my remark of cost as a| 
point always to be considered is not very | 
far wrong. 

Now fora comparison of plans A and B| 
in the foundry where Mr. Dingey expects to | 
make up for his extravagance in the pattern | 
shop. Large bodies move slowly; the same | 
with large foundry work. If patterns can 
be made simple and plain, and easy to mold | 
and handle, the work ean be done more | 
quickly, and also by second or third rate | 
workmen, and even by apprentices. But as 
to make a core such as shown in plan A, Mr. 
Dingey will find that he needs first class or 
his best paid molders to do it to have any 
degree of certainty in getting good castings. 

I fail to see where the great saving comes 
in. And as for the flasks stacked one on 
top of the other, I think Mr. Dingey will 
agree with me that there are more chances 
of the metal running out between two 
flasks about six feet long, clamped together 
with two clamps on each side (as they 
usually are), than for the metal to run out 
between two flasks about two feet square, 
as shown in plan B, clamped together in 
the same manner. GEORGE BRAND. 
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The Kimble Atomizer. 


The accompanying illustrations are of a| 
new machine, the object of which is to re 
duce almost any substance to a powder of 
any desired degree of fineness, which it ac- 
complishes, not by a grinding operation, but 
by a series of very rapid blows in connec- 
tion with rapidly moving currents of air. 

The general view, Fig. 1, is the arrange- 
ment to be seen on Pear] street, this city, 
where two machines have 
been arranged side by 
side, as shown, for the 
purpose of testing them, 
and to show their prac- 
tical working. As will be 
seen, the machines are 
driven from a countershaft 
overhead, from which are 
driven two other counter 
shafts, which really form 
part of the machines, and 
are placed at the rear of 
the atomizing cylinders 
From these there are run 
four beltsasshown, which 
drive the beater shafts 
which are placed inside 
the cylinders. It will be 
noticed that these shafts 
both run in the same di- 
rection, and by reference 
to the smaller engraving, 
Fig. 2, it will be seen that 
they carry arms arranged 
in spiral lines, with spaces 
between them just suffi- 
cient to allow the arms of 
the other shaft to pass 
through between; the 
direction of movement at 
the moment of passing of 
the two sets of arms being 
é., one set of 
arms passing downward 
between the cylinders 
while the other set passes 
upward. 

The speed of the re 
volving cylinders is from 
6,000 to 6,500 revolutions 
per minute. The shafts 
are of steel and the arms 
are of bronze, two arms 
being cast to a collar 
which slips over the shaft, 
and is held by a long 
feather which passes from 
end to end, the keyseats in 
the collar being so located 
that the arms are arranged spirally, as| 
shown ; those on the rear cylinder winding | 
just one complete revolution about the shaft, 
while those on the front cylinder wind nat 
way around. The case being closed and 





opposite, 7. 











THE KIMBLE 


rents of air set up within the case, and is 
repeatedly struck by the revolving arms un- 


til reduced to a powder which is surprisingly | 
(even and of any desired degree of fineness, 


ATOMIZER.—FIa. 
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THE 


When 
drawn out by the 
induced by 


action of the air current 
the exhaust fan placed above, 


and is delivered at any desired point, the 
machine being entirely automatic in its ac- 
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tion. By a consideration of the motions of | 
the two beater shafts, in connection with the | 
fact that the direction of the angle of the | 
spiral of the arms is reversed, so that one of 


5) 
2. 


them tends to force the material toward the | 
outlet, while the other tends to force it in | 
the opposite direction at half the rate (owing 
to the difference in the angle of the spiral), it 
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KIMBLE ATOMIZER.—FI@, 1 


reduced to the desired degree, it is will be seen that the material is subjected 


to a number of opposing forces, all, how- 

ever, tending to the end of thoroughly re- 

ducing it to powder. 
The beater cylinders, 


“are 34” long, and 


| manufacturer 
| Pearl street, New York City. 


7 


there are thirty beaters, sixty arms, on 
each one. There are no set-screws or other 
parts which can get loose, this being an im- 
portant consideration, of course, if 
anything should get loose at the speed at 


or 


since, 


| which the machine runs, it would probably 


the two ma- 
shown about ten horse- 


cause a serious wreck. For 


chines arranged as 
power is required. 

The machine was first devised and built by 
Mr. Kimble for use in the works of the Rail 
road Mica Lubricant Company, of Denver, of 
which company he is an officer 
used by them for a 


, and has been 
number of years with 
great success in pulverizing mica. It has been 


tested also and found to work admirably in 


pulverizing roots, spices, 
paper filling), sulphates, mineral paints of 
all kinds, corroded lead, rubber, Where 
water or oil is used in connection with the ma- 


sugar, asbestine (a 


ete. 


| terial the discharge opening is at the bottom. 
| With none 

of the beaters been found to be at all seri- 
| ous, and in fact with those so far tried sufti- 


of these materials has the wear 


ciently to determine the rate of wear it has 
been perceptible. The machine 
seen by the writer in this city was pulveriz- 
ing sugar, 


scarcely 


the results being admirable in 
every respect; one curious feature of the 
case being that the sugar scarcely became 
attached to the arms or casing at all, only a 
slight trace of it being here and there per 
ceptible. 
ing toa mechanic, and, we believe, embody 
several new and valuable featyres. The 
is Mr. S. W. 444 


The machines are quite interest- 


Kimble, 
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A Club of Ocean Travelers. 
A number of gentlemen in India, whose 
business or pleasure calls them frequently 
to England, have formed themselves inte 
what 
travelers’ 


may be termed a 


co-operative as- 
sociation, with the object 
the 


of lessening expense 


of their voyages to and 
from the East. The sub- 
scription to this ocean 
club is to be 350 rupees, 
payable in monthly in 
stallments of ten rupees, 
there being no annual 
payment, and members 


will have the privilege of 
a free return passage once 
in three 
simply for the bare 
of their food 
Should a member be 
able to take his turn 
when it comes round, 


years, paying 
cost 
board. 
not 


on 


he 
can sell his ticket for any- 
thing he can get for it, not 
exceeding the total cost of 
membership. A steamer 
replete with all the latest 
improvements be 
built specially for the as- 
and it 
posed that the first journey 
to this shall be 
made January, 1893. 
The vessel accom- 
modate 1,000 saloon 


is to 


sociation, is pro- 
country 
in 
is to 
pas 
sengers. — London Cor, 
Manchester Courier. 
—— +p 
The United States 
cruiser Detroit, recently 
launched at Locust Point, 
has twin screws and triple 





expansion engines, which, 
it isexpected, will develop 
5,400 indicated 


power 


horse- 
speed of 
She will 
armed with rapid-fire 
guns, and provided with 
torpedo ports and other 
arrangements to make her 
effective in case of a dis 
There is every reason to believe 
that she will prove a valuable to 
navy, which up 
gradually, and not by spasmodic efforts, into 
a state of efficiency, 


on al 
cighteen knots. 
be 


turbance, 
addition 
is 


the American growing 
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Water Supply and Manufacturers. 


Manufacturers, when deciding upon a lo- 
cation, are wise in that respect when they 
look well after their water supply. Failure 
to do this often rises up in after years and 
troubles them, and towns that desire the lo- 
cation of manufacturies are ina good way 
when one of the inducements they offer is 
plenty of This people are 
coming to understand better year by year. 
Still it isa fact that some pretentious cities 
are furnished with water so poor in quality 
that, although it must be used for drinking 
and for domestic purposes, it will not an- 


good water. 


swer the requirements in certain lines of 
manufacture in water of a fairly 
good quality is required. And it is also a 
fact that manufacturers have refused to lo- 
cate in such cities on this account, while 
others have been obliged to move for Jack of 
fairly good water. There is a demand for 
more and better water, not only in cities, 
but in small towns, and this demand—this 
growing desire—has aided in building up 
important industries in the manufacture of 
pumping machinery, and has brought about 
such healthy competition in its manufacture 
as to reduce the cost and improve the quality 


which 


~two very desirable things. 

A few years ago a pumping engine was a 
rather formidable as well asa costly piece of 
machinery; something no moderately small 
town could ever hope to own and operate. 
Pumping engines were luxuries for large 
Now engines are made for such pur- 
poses, so moderate in cost, and so easily 


cities. 


erected and managed, that any ambitious 
town of a few thousand inhabitants cannot 
afford to be without gocd water. 

One of the commonest faults in securing a 
water supply is in stopping short of going 
far enough for it. In fact, it 
rather the rule, in the first instance, to con- 
sider immediate needs only, rather than to 
look ahead to future requirements. 
a little to further to the certain 
supply than te stop short at the supply sure 
to be inadequate in a few years, but it gen- 
erally pays in the end, especially in a coun- 
try like this, where the little town of to-day 
is the pretentious city of to-morrow, to look 
for the more than adequate supply. 

The greatest activity in providing water- 
in the smaller In 
some large cities notable mistakes have been 
made, delays having placed them at the 
mercy of speculators, who have bought up 
the available supply with the intention of 
themselves supplying the cities with water. 
We believe every city should own its own 
water-works, and supply manufacturers and 


seems to be 


It costs 


more 


go 


works has been towns. 


others at the lowest possible cost that will 
pay expenses, Doing this induces manufact 
urers to locate, and thereby increases the 
general prosperity. 


—— me — 
The Chicago Fair. 


The World’s Fair at Chicago is a fixed fact. 
And one of the greatest points of attraction 
Hall.’ At 
Paris this was beyond question the great 
Like the little folks 
‘the wheels go around,” 


at such a fair is ‘* Machinery 


center of attraction. 


who wanted to see ‘ 
so older folks like to see the marvelous work 
Manufacturers 
of machinery in this country should be es- 
interested in Machinery 
Ilall second to none ever before shown, and 


of engines and machinery. 


pecially having 
it is none too early for them to conclude 
what they are to contribute to the exhibit. 
Our show of machinery at Paris, though 
very good so far as it went, did not do just- 
ice to this country. Of course, this will not 
be the case at Chicago; at least, it ought 
to be. But to make sucha display as 
ercditable 


not 
will 
before 


be requires time, and, as 


there is too much 
to determine what 
they will exhibit, and to get their exhibits 
ready. 


intimated, none 


time for manufacturers 


Nothing interests observers more than to 
see machinery in motion doing the work for 


which it was intended. This was one of the 


attractions at the Philadelphia Fair, and no 
doubt, will be fully attended to by American, 
and, we hope, by foreign exhibitors, at Chica- 
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By this means some kind of intelligent 
comparison can be made, and at the same 


£0. 


time visitors are both amused and instructed. 
—_—___._+ 


Recognition of Eli Whitney’s Services. 


The statement that a monument is to be 
erected in Georgia in commemoration of the 
services of Eli Whitney, the inventor of the 
cotton gin, is likely to lead to some reflec- 
tions upon the arts of peace and those of 
war. The cotton gin made possible, or 
practicable, one of the greatest industries of 
this country—the raising and manufacture 
of cotton. Yet it brought nothing but dis- 
couragement and financial trouble to the 
inventor. This invention—the cotton gin— 
was something that made some of the com- 
forts of life more easily obtainable by the 
So far as Whitney was concerned, 
speaking from a financial standpoint, his 
effort was a failure. So later on he gave up 
his efforts to make implements of peace, and 
turned his attention to making implements 
of war—guns for the government. In this 
he secured a reasonable competency. 

It isa very prope: thing, indeed, for the 
citizens of Georgia, which State is represent- 
ative of a section of the country that was 
peculiarly benefited by the advent of the 

monument to the 
Yet it is impossible 
that some substantial 
recognition of his services while he was yet 
alive would have been more acceptable to 
him, and more encouraging to others. 

Still it is encouraging to note that since 
Whitney’s time there has been such a change 


masses. 


eotton gin, to raise a 
memory of Whitney. 
to resist the feeling 


in affairs that a man has no longer to invent 
instruments for destroying life in order to 
make money by his inventions. 

ABI 

There seems to be a growing feeling in 
Europe that war there cannot be much longer 
delayed,and this fecling is leading to alargely 
increased immigration to this country, the 
fear of being forced into the army being the 
greatincentive. Speaking of this, the 7rdhune 
fays: 

Nearly twice as many immigrants landed 
at the barge office Just week as in the same 
week of last year. For the same week tast 
year 3,493 persons were Janded, Last week 
there were 6,436. A remarkably large per- 
centage of these were young Germans, who 
had emigrated to avoid military conscription, 
believing that there would be a war in the 
spring. German after German told the same 
story when examined by the registry clerk; 
they had emigrated to avoid military duty, 
and firmly believed that there would bea 
European war in the spring. 

This increased immigration is not, we be- 
lieve, of any especial advantage to this coun- 
try, still there is the satisfaction of knowing 
that men who flee from the fears of being 
called upon to do military duty are likely to 
be able to earn a living here, if they find the 
opportunity, although their sense of patriot- 
ism may be rather deficient. 





ee 

There is no means of correctly estimating 
the amount of English capital that has been 
invested in the manufacturing interests of 
this country during the past few years; but 
in the aggregate it must be somethipg enor- 
mous, reaching away up among the mil- 
lions in individual Just why 
these English investors are so willing to put 
their money into manufacturing business 
from which American investors stand aloof, 
is not very clear, It be the differ- 
ence in the rate of interest, for the English 
syndicates not infrequently pay extravagant 
prices for the concerns they buy out. It 
probably results front more shrewdness on 


instances. 


cannot 


the part of the managers of such syndicates 
as to what constitutes a really solid and de- 
sirable Under present condi- 
tions, European investors in this country are 
likely to take home to themselves a good 
deal of the product of labor in this country, 
to which their boldness in financial matters 
rather entitles them. 


investment. 


a ae 
It is reported that one of the great street 
railway systems of Chicago is to experi 
ment with steam locomotives brought from 


France. Of course this road could get all 





the locomotives required for this purpose in 











this country, but if those made in France 
are better for the purpose then it is a good 
thing to find it out. There have al- 
ready a good many efforts in this country 
to use steam and compressed air locomotives, 
but, generally speaking, these efforts have 
not been successful. 

If some one in Paris can furnish us with 
what is needed for the purpose we hope he 
will find ample sale for what he makes, even 
though Yankee pride gets a shock. 

“=>: 
Literary Notes. 
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CENTRAL STATION MANAGEMENT AND FI- 
NANCE, by Horatio A. Foster, Member Amer! 
can Institute Electrical Engineers; Special Cen- 
sus Agent for Central Stations. 

The aim of the author is best stated by 
quoting a part of the preface: ‘‘ It has been 
the aim throughout to develop a practical 
plan applicable to the vast majority of cen- 
tral stations in this country, and to lay down 
rules not only for a good scheme of organi- 
zation, but for a satisfactory basis of account 
keeping. The text embodies a large number 
of forms, blanks, sheets, registers, tickets, 
labels, analyses, etc., such as have been in 
actual use by the writer, and the regular em- 
ployment of which has added greatly to the 
efficiency and earning capacity of central 
Stailons with which he has been connected. 
Interspersed in the text will be found many 
hints and suggesticns that deal with station 
operation, and that bring out the close rela- 
tionship between sound engineering and 
scientific bookkeeping. In a station that is 
properly conducted, the system of organiza- 
tion that is established in the dynamo room 
and the engine room will run through to the 
last figure of its balance sheet. While al- 
most any of the blanks may. be used indi- 
vidually, the author recommends a close ad- 
herence to the general scheme he has worked 
out.” 

We believe the author has succeeded in 
bringing out a valuable work, and it will be 
of great aid to those interested in the man- 
agement of finance of central stations and 
this class of bookkeeping. The book is pub- 
lished by C. C. Shelley, publishers, 10 and 
12 College place, New York. Price of the 
book is not given. 


HOW TO BECOME AN ENGINEER; or the Theo- 
retical and Practical lraiing Necessary in Fit 
ling for the Duties of the Civil Engineer. The 
Opinions of Eminent Authorities, and the Courses 
ot Study in the Techmical Schvools. By Geo. W. 
Plympton, Am. Soc. C. E. 


This book treats on the systematic course 
of study pursued in the schools and colleges 
of the different countries, including those of 
the United States, and the leading educational 
institutions in Great Britain and Ireland 
where instruction is given bearing on the 
profession of engineering, such as King’s 
College, London; University College, Lon- 
don; Royal School of Mines, London; Uni 
versity of Edinburgh; Glasgow University; 
Owens College, Manchester. The course of 
instruction in institutions in France, Hol- 
land, Russia, Prussia, Baden, 
Switzerland are also given. 


Austria and 
These are fol 
lowed by opinions of prominent engineers 
regarding the preparatory training for the 
profession. The whole forms very interest- 
ing reading, and those who are interested in 
educational matters should procure a copy. 
The book is published by D. Van Nostrand 
Company, 23 Murray and 27 Warren strects, 
New York. Price of the book is 50 ecnts. 


HOW TO MAKE INVENTIONS; or Inventing as a 
sclence and an Art. A Practical Guide for In- 
veutors By Edward P. Thompson, M. E., Mem- 
ter American Society of Mechanteal Engineers; 
Member, an Examiner and an ex-Manager Amert- 
can Institute of Electrical Engineers; Member 
New York Electrical Society. 

This book, as its title indicates, is intended 
for a guide to inventors, but it may also be 
read with profit by others, and will serve to 
instill a desire for a greater familiarity with 
scientific subjects. The chapters relating to 
acoustic principles, principles in heat and 
light, principles in chemistry, principles in 
electricity, all of Which may be used as tools 
for making scientific inventions, abound 
with useful information given in a plain, 
concise and pleasing style. The chapters 
relating to the foundation of the science of 
invention; how to learn what to invent; sug- 
gestive ideas; the initial step; making and 
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developing mechanical and scientific inven- 
tions, are invaluable to those who wish to 


make invention a business, and provide 
themselves with means of preparation. It 
should be in the hands of all inventors. The 


book is published by D. Van Nostrand Com- 
pany, 23 Murray and 27 Warren streets, 
New York. Price $1. Paper cover. 


PIONS aii) 
ise nsweRs 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(502) J. H. D., Akron, Ohio, writes: 
Kindly give directions for making a good 
transfer or impression, either black or blue, 
on paper. A.—If you refer to the blue- 
printing process, you will find complete di- 




















rections in answer to Question 117, in our 
issue of March 5, current volume. 
(508) T. L., Lynn, Mass., writes: Kindly 


inform me through your columns how to 
find the diameters of stepped speed cones. 
Please give rule for open and cross belts. 
A.—See answer to Question 325, in our 
issue of August 21, 1890. For a more ex- 
tended treatment of the subject see our 
issue of December 1, 1888. 


(504) H. H., Philadelphia, writes: I 
would like to know what metal used ina 
lead screw nut for a lathe gives the best 
results, and why. A.—We favor good 
babbiit metal for this purpose, because we 
think it wears the screw less than a solid 

-ast nut, and can much more easily be re- 
placed true with the screw when worn. 2. 
Some time ago, in speaking of ball bearings 
for lathes and drills, you said the balls were 
ground. How is this done? A.—You will 
find a description of the process in our issue 
of April 18, 1889. 3. Ina great many gear 
cutters the dividing worm-wheel is made in 
halves. Why isthis done? Is it for taking 
up the wear?) Why have they no means of 
adjustment? A.—the wheels are made in 
two parts in order to eliminate errors. The 
two parts of the wheel are first put together 
and cut around by indexing, after which 
they are partially hobbed; the two parts are 
then loosened from each other, one of them 
turned half-way around and again fastened. 
The hobbing is then continued. A little 
consideration will show you that this should, 
and probably does, very nearly eliminate 
errors in the indexing or hobbing, and make 
the teeth very nearly uniform. We do not 
at present recall the name of any other firm 
than that you mention that makes involute 
gear cutters. 


(505) J. R., , asks: 1. Why are not 
governors more extensively used on marine 
engines? A.—Because the problem of mak- 
ing a governor that will work successfully 
on a marine engine is a difficult one, and it 
is only recently “that one has been devised 
that seems to bid fair to be successful. 
Another reason is that no governor is needed 
except to prevent racing in rough weather, 
or in case the screw or shaft is broke n, and 
the importance of having a governor does 
not appeal to steamship owners so strongly 
as to those who operate stationary engines, 
in which uniform speed is of prime import: 





ance, 2. How would you set the taper at- 
tachment on a Lodge & Davis lathe fora 


given amount of taper per foot? A.—We 
should set it by the graduations on the end 
of the bar, these graduations being num 
bered to indicate the taper per foot given 
by them. 38. Could you not publish a 
tabulated soale of wages paid to machinists 


in the different States? ? A.—No, we could 
not. Wages not only vary with locality, 


but with the character of the work done, 
skill and experience of the men, etc. The 
rates of wages paid to machinists in New 
York City vary as widely as between any 





two localities in the country, and we pre- 
sume it is much the same in other places. 
4. Would you advise a boy with limited 
means to take a course in mechanical en- | 


gineering in this country or in Europe? A. | 
—If he feels the need of such a course, we | 


should advise him to take it in this country 
or in Europe, whichever was most con 
venient for him. 


(506) W. W., Naugatuck, Conn., writes: 
In looking over some of my old AMERICAN | 
Macuintst’s issues, I found in the issue of | 
Noveinber 7th, 1889, arule for spiral springs. 
Now in computing the number of coils ina 
spring it says: ‘‘An ordinary 3-inch valve | 
lifts pe rhaps 7! ys of an inch, and therefore E 
x NV; this amount must not exceed 7%, of 








AM. 





EX N. We require, therefore, to find by 
formula given : 
E= D? W 64 x 700 293 
22d 22 x 9.115 


of an inch per coil. Therefore the total ex- 
tension will be .2235 x JN, 
inch is to be ,;3) pounds of # X N we bave 
rey Of .223 N = 7”. Therefore .669 NV 

3.0,.0r 1y = 1 or nearly 13 complete ¢ ‘oils. 
Will you please explain how .669 V = 8.5, 
or V = 12.7 has been obtained? This part I 
cavnot understand, and if any one should 


yy” 


wl, 


ask me about it I should be compelled to | quired, 


say I donot know. A.—These figures are 


l 





and as ;'5 of an | 


obtained thus: The original equation is | 
ro9,0f .223 N= 4h, 
which may be written 

169 4, 

66 - 2 1 

100 i2 


Now multiplying both members of the equa- 
tion by 100, so as to get rid of the fractions, 
we have 


669 N= 19 _ 85, 
12 
Here then we have 
.669 N = 8.5. 


Now to find the value of .V we have simply 


to divide 8.5 by .669, which gives us 
8.5 9 
ae “Thi SON 
.669 





(507) F. A. R., Fort Wayne, Ind., writes : 
In Mr. J. Tribe’s articles on the compound 
engine he tells us that the ratio of expansion is 
equal to the absolute initial pressure divided 
by the absolute terminal pressure. Your 
ruJe for obtaining the mean effective press 


4 
2 








ure is to add 1 to the hyperbolic logarithm | 


of the number of expansions, then divide by 
the number of expansions, and multiply by 
the absolute initial pressure. Now it seems 
to me that this rule is not applicable to con 
densing engines, because in a condensing 
engine the hyperbolic curve does not extend 
all the way down to the terminal pressure 
(which in Mr. Tribe’s table No. 2 = 6.5 
pounds, giving twenty expansions in table 
No. 8). Would it not be more correct to 
use the hyperbolic logarithm for that part 
of the card above the point of release, and 
then add to the mean effective pressure, so 
found, 10 cr 12 pounds extra for vacuum? 
If we apply the rule toan actual example, we 
will have a better showing for the non con 
densing than for the condensing engine, 
which would indicate a fallacy somewhere. 
1—If you will look at our rule again you 
will find that you are in error. The rule is: 


Add 1 to the hyperbolic logarithm of the | 


number of expansions, divide this sum by 
the number of expansions, and multiply the 
quotient by the absolute initial pressure; the 
result will be the mean pressure, not the 
mean effective pressure; for finding the latter 


| deduct the back pressure from the mean press- 


ure; the remainder will be the mean effective 
pressure. Ina condensing engine the hy per- 
bolic curve or expansion curve extends 
downwards to the point of release at which 
the terminal pressure is measured, just the 
sume in a non-condensing engine, and 
therefore the rule for finding the mean ef- 
fective pressuie is applicable in both classes 
of engines. Of course care must be taken to 
measure the initial pressure and back press- 
ure from the zero line, so as to obtain abso- 
lute pressures in all cases; and in this way 
proper credit will be given to the condensing 
and non-condensing engines. 2. Please ex- 
plain the philosophy of adding one to the 


as 
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hyperbolic logarithm of the number of ex- 


pansions. I have been doing it on faith for 
a long time, and now would like to know 
the reason. A.—See our issue of March 20, 
1890. 

(508) G. S. C., Elgin, Ill., writes: I got 
an order to make patterns for a set of 
pulleys of the following diameters : 12, 14, 
16, 18 and 20 inch; the first three are to 
have 7-inch face; the 18 inch, 9-inch face; 


and the 20 inch, 94-inch face. 
are to be used on a line shaft. 
to know is: How many 
and the dimensions of the arms? 
The arms are to be straight, but the number 
and size of arms are not specified. How can 
I find the desired sizes? A.—The number 
of arms is arbitrary; we should use four in 
each pulley. The dimensions of the arms 
may be found a the following formula : 


The pulleys 
What I wish 


arms will be re- 


h = 0.6887 y/ BI ’ for single belts, 
7 
and 
3 
h = 0.798 / B D for double belts. 
Vt 


In the above, / denotes the width of the arm 
in inches supposed to be produced to the 
center of the shaft, as indicated in the ac- 
companying illustration. #& the breadth, 
rim in inches; 


and DPD the diameter of the 








h 


NEA 


and x the number of arms. To show the 
application of these formulas, let us find the 


dimensions of the arms for the pulley 12 
inches in diameter for a single belt. Sub- 


stituting in the first formula for the sateen” 

their values, we have 
3 

h 0.6337 x /' 0.6337 & 2.76 

749, say 1} inch. 

The breadth of the arm at 
be equal to 3 A, hence we have § X 1.75 

1.16, say 1,'; inch for the breadth of the arm 


the rim should 


at the rim. The thickness of the arm 
should be equal to .4/, hence the thickness 
at the center of the shaft (the arm being 


supposed to be produced to the center) will 


be 1.75 & .4 = .7 of un inch; and at therim 
the thickness will be 116 .4 164, say 
4 aninch, In a similar way you can find 
the dimensions of the arms fer the other 
pulleys. The above formulas are for ellip 
tical sections, as indicated in the illustra- 
tion. 
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Transvent Advertisements 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 


cIALS 


50 cents a line for each 


Ready-made cut Iron list gears, 20. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link. Belt in use 
Link-Belt Engineering Co., Philadelphiaand N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N.Y 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 


See page 


| Meriden Machine 


Send for postal. 





) 


Davis Ke y-Seating Machines kept in 
Manning. Maxwell & Moore, 111 
‘Ilow to Keep Boilers Clean.’ A 96-page book 
melied free by Jas E. Hotchkiss, 112 Liberty St ,N. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 
Light Special Machinery and Tools to order. The 
Tool Co., Meriden, Conn. 

Our Automatic Gear Cutting Machine will incresae 
production 5026 The Superior Mach. Wks., Clev’d,O. 

$1300 I Dea L. Drawing Stands. The 

W.S. Rogers, Troy, NY 

S. A. Smith, 23 South Canal Street, 
agent for Holbrook’s Raw Hide 
_ Adamantine Adhesive, stops leaks in boilers and 
joints. @harles Barnes & Co., Cincinnati, Ohio. 
Save small iron froth foundry refuse. It 
Use the Woodruff Pat. Separating Machine, 
bon Machine Works, New Haven, Conn. 

*“ Roper’s Hand-books for Eng'rs and Firemen.” 
Descriptive Catalogue mailed free to any address. 
Edw. Meeks, Pub., 1012 Walnut St.. Phila., Pa. 

Thos. Pray, Jr., 193 J7imes Build’g, N. Y.. attends 
to calls for Indicating and Testing Steam Plants. 
Water-works, Locomotives & S. S.’s. Write or call, 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

S. W. Card & Co,, Mansfield, Mass.. make every- 
thing in the line of Taps and Dies. S. A. Smitb, 23 
S. Canal St., Chicago, Western Agent. 

Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular, 
T. Kieley, 11 W. Thirteenth St., New York 

For the Latest Improved Diamond 
Drili. address the M. 
son St., Chicago, II. 

Milliken & D'Amour, No. 151 Cedar Street, New 
York City. designers and builders of labor-saving 
and automatic machinery and tools to order. 

For Sale—One Payne Engine and Boiler, 
matic Cut-off. In first-class order; 
W. P. Davis, Rochester, N. Y, 

N.Y. City Bolt & Nut Co’, Limited, 33 and 35 Des- 
brosses St., N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates. 

Planer Chucks and 13’’ Upright Drills. For cuts 
and price address G. W. Jordan, No. 4 Wayne 
— Worcester, Mass. 


5’ ( “Only Drill Press built on 


stock by 
Liberty St., N. Y. 


original. 
Chicago, IIL, 


Blanks for Gears. 


pays, 
Audu- 


Prospecting 
C. Bullock Mfg. Co , 138 Jack- 


Auto- 
but little used. 


32’ A *Ko-rekt’ principles, 
37" | even if they come from Jersey.”’ 
42° | Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the methods; 
95 illustrations. Price, $1.25 postpaid. E. & F. N 
spon, 12 Cortlandt Street, New York. 

‘Hawkins’ Maxims and Instructions for the 
Boiier-room.”* 10 Parts, 25 cents each. Catalogue 
free. Theo. Audel & Co., Pubs., 91 Liberty St., N. Y. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.—If no oneis getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful- 
ton St., New York. 

“Binders”? for the AMERICAN MACHINIST. Two 
styles— the **Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
* New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either willhold 
the entire 52 issues of any-volume. American Ma- 
chinist Publishing Co . 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Ilemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid, Published by John Wiley & Sons, 53 East 
renth Street, New York. 


Hi Si 
J. Philbrook will erect 
wick, Me. 


Boriaird & Seyfang will establish a pipe-mill at 








BS 


Bruns- 


eo} 


a steam-mill at 


Bradford, Pa. 
The R. R. Mingus Machine Shops at Glasgow, 
Ky., are to be rebuiit. 


The Record Manufacturing Company will enlarge 
its plant at Conneaut, Ohio. 


There is a possibility of an iron smelting plant es 


tablishing at Cheyenne, Utah. 

Work will soon commence on the new electric 
power station at Salem, Mass. 

W. HH. Cocking, of Blue Spring, is erecting a lead 
smelter at Chattanooga, Tenn. 


There is a possibility of an electric lighting plan 
being estabished at Muncie, Pa. 

The Flenniken Company, 
la., propose to enlarge their plant 


Turbine of Dubuque, 


Conrad Litchenhahan has erected a blacksmith 
and machine shop at Tamaqua, Pa. 


The construction of an iron bridge across Beavet 


Creek, Bristol, Tenn., is talked of. 
D Zachow & Besserdick will erect a machine 
shop and foundry at Clintonville, Wis. 


The Texas & Pacific 
willerect a repair shop in El Paso, 


tailroad Co, (office, Dallas,) 
Tex. 

Lybass & Rogers will double the capacity of there 
carriage and wagon works at Bartow, Fla. 

The Little Rock (Ark.) Manufacturing and Tool 


Company will rebuild its plant, recently burned, 


It is stated that negotiations are pending for tho 


removal of a nail factory to Newport News, Va. 
Abendroth & Fisher Co., of Birmingham, will, 
it is stated, erect an iron foundry at Attalla, Ala. 
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The tin-plate establishment at Piqua, Ohio, is to 
be extensively enlarged and new machinery added. 

The Fort Smith (Ark.) Ice Factory is reported as 
building an addition and puttingin new machin 
ery. 

The Vanderbilt Steel and Iron Company will 
increase the capacity of its plant at Birmingham, 
Ala. 

J. G. Haly, of Philadelphia, Penn., is reported 
as intending to start a woolen mill at Lavedo, 
Tex. 

An electric light plant will be erected at Bryson 
City, N.C. For further information address B. B. 
Lake. 

It is understood that the Whittaker Iron Com- 
pany will establish a tin-plate plant, at Wheeling, 
W. Va. 

The Eagle Iron and Steel Company has been or- 
ganized, to operate the old rolling-mill at Iron- 
ton, O. 

A stock company will, it is stated, be organized 
at Bluffton, Ala., for the purpose of manufacturing 
excelsior. 


Cc. H. Sterling, Tarboro, N. C., will, it is re- 
ported, put in his ice factory another ten-ton ice 
machine. 


The Commercial Association is arranging for the 
establishment of a cotton-batting factory at Mem- 
phis, Tenn. 


W. H. Francksand S. F. Rasberry, of Washington, 
are reported as to erect machine shops in New 
Berne, N. C. 


The American Foundry Company, of Edison, 
Washington, will erect a plant for the manufacture 
of car wheels. 

The American Spoot Bobbin and Shuttle Com- 
pany, of Boston, Mass , will erect a factory at Bur- 
lington, N. Y. 

It is stated that the Whitaker Iron Company 
contemplates the erection of a tin-plate mill at 
Wheeling, W. Va. 

The corner-stone of the North Carolina Steel and 
Iron Company’s blast furnace has been laid at 
Greensboro, N. C. 

The Pennsylvania Railroad Company have broken 
ground at Renova, Pa., for a passenger car shop 
138x238 feet in size. 


The American Foundry Company, at Edison, 
Wasb., will erect a plant for the manufacture of car 
wheels of all kinds. 


Efforts are being made for the erection of an 
electric light plant in Chase City, Va. T. D. Jeffress 
can give information. 

The Lewis Foundry and Machine Company, of 
Chicago, Iil., is increasing its plant by the erection 
of a foundry department. 

The new foundry and pattern house of the Sulli- 
van Machine Company at Claremont, N. II., will be 
completed at an early date. 


The Lincoln Iron Company, of Rutland, Vt., is to 
enlarge its plant by the erection of a building 106x 
50 feet and an ell 16x35 feet. 

The St. Louis Screw Co. is preparing plans for a 
new factory The property was purchased some 
time ago, and is 150x140 feet. 


L. 8. Graves & Son, Rochester, N. Y., elevator 
builders, have purchased the land in the rear of 
their works, and will build on it. 


The Manville (R. I) Manufacturing Company is 
increasing the capacity of its plant by putting in 
three new 150 horse-power boilers. 

The Prescott Steam Heating Company, 8S. C. 
Poole, president, has been organized in Illinois, to 
manufacture car-heating apparatus, 


The Lynchburg (Va.) Cotton-mill and Improve- 
ment Co. will put in its cotton-mill an additional 
engine and boiler and 5,000 spindles. 

Pike Brothers have purchased and will operate 
W.S. Cox’s plow works, at La Grange, Ga.; they 
will also start a wood-working plant. 


J. A. Cornish, of Arkansas, will establish in Pitts- 
burgh, Tex., an iron foundry for the manufacture 
of his patent grate bars and fire backs. 


This is a busy season with the Providence Steam 
Engine Company. The new brick addition to their 
works will nearly double their capacity. 


The Cohankus Manufacturing Company, of Ho- 
hokus, Bergen County, N. J., has been organized, to 
manufacture cotton, wool and other fibers. 


Creswell’s lron Foundry, at Philadelphia, Pa., is 
to be removed to a new site, where a two-story 
brick structure 190x70 feet, is being erected. 


The Foster Machine Company's new building, at 
Westfield, Mass., is roofed over, and work onthe 
interior is being pushed as rapidly as possible. 


The Riverside Rolling-mill, at Cincinnati, Ohio, 
has been sold at auction to Judge C. D. Robertson, 
for $23,000. The appraised value was $40,000. 


John F. Pollock, James M. Loring and Charles 
A. Loring have incorporated the Acme Motor Ma 
chine Co., ot East St. Louis. The capital stock is 
$500,000. 


Joseph Hull, of Savannah, has purchased the 
Rome (Ga.) Chemical Works for $40,000; probably 
will reorganize the company and put the works in 
operation. 


J H.Gill is putting about $3,000 worth of new 
machinery in his foundry and machine shops at 
Ivanhoe, Va., and equipping a plant for building 
mining cars, 





Vanderbilt Furnace at East Birmingham, Ala., 
now a sixty-five-ton stack, will be enlarged to a 
100-ton furnace. The work of eniargement will 
commence at once. 

A passenger station, 75 feet in length and 24 feet 
in width, is to be erected at Edison, Wash., on the 
-acific division of the Northern Pacific. The esti- 
mated cost is $28,000. 

The Richey Manufacturing Company, at Chicago, 
will manufacture fuel oil gas generators; capital 
stock, $10,000; incorporators, F. W. Richey, W. W. 
Knowles, and others. 

The South Chicago Steel Casting Company, at 
Chicago, will manufacture steel castings; capital 
stock, $20,000; incorporators, Frederick Arnd, C. M. 
Walker and A. F. Evans. 

A stock company will be organized to erect 
works for the manufacture of boilers, cotton gins, 
plows, etc., at Little Rock, Ark. E. C. Webrfritz 
can give further particulars. 

The Owensboro (Ky.) Falls of Rough & Green 
River Railroad Company will erect several addi- 
tional buildings at its machine shops, and equip 
them with new machinery. 

The rumor as to the erection of a cotton-mill at 
Carthage, N. C., is confirmed. It will be a 2,000- 
spindle-mill, and be erected early next year by a 
company already organized. 

The Little Bros. Fertilizer and Phosphate Com- 
pany, South Jacksonville, Fla., has increased its 
capital stock to $175,000, and will the 
capacity of its fertilizer factory. 


increase 


The Omaha and Grant Smelting and Refining 
Company will erect a copper plant at Omaha, Neb. 
It will be 150x80 feet in size, and will be equipped 
with $75,000 worth of machinery. 

The Vanderbilt Steel and Iron Company. Bir- 
mingham, Ala., G. O. Vanderbilt, of Princeton, N.J., 
president, will enlarge its furnace at East Birming- 
ham, from 65 to 100 tons capacity. 

The Western Tap and Die Company, at Chicago, 
will manufacture taps, dies, machines, specialties, 
ete. Capital stock, $12,000; incorporators, F. B. 
Furniss, L. Furniss and G. F. Worth. 

It is stated that the Southern Steel Co., Chatta- 
nooga, Tenn , will greatly enlarge its department 
for the making of steel by the Bessemer basic pro- 
cess, erecting two ten-ton converters. 

H. S. Sands and Q. 8. McKinney, of Fairmont ; 
G. C. Sturgess and otbers have incorporated the 
Morgantown (W. Va.) Electric Light and Power 
Company, with a capital stock of $100,600. 

The Atlas Electrical Mfg. Company, at Chicago, 
propose to manufacture dynamos, motors, etc.; 
capital stock, $12.000; incorporators, M. F. Matte- 
son, Q. A. Stephenson and J. B. Albertson. 

The Donaldsonville (La.) Ice and Electric Light 
Co. has (stock $25,000, all taken) been organized 
for the purposes above indicated. The company is 
completely organized and ready for operations. 

It is stated that northern parties have made a 
proposition for the establishment in San Antonio, 
Tex., of a rolling-mill, iron and steel plant, and nail 
and wire works, at a total cost of about $2,000,000. 

The Acme Railway Switch Company, of East St. 
Louis, has been organized, to manufacture the au 
tomatic lock-geared railway switch. The incorpo 
rators are J. E. Chambers, George Broach, Charies 
E. Long. 

The Thayer & Britton Company, of Chicago, has 
been incorporated, to manufacture car and locomo 


tive bearings and railroad supplies. The incor- 
porators are: F. W. Thayer, F. H. Britton, Louis 
Danziger. 


Articles of incorporation have been filed by the 
J. H. Kerrick Machinery Company at Minneapolis, 
Minn. The capital is $50,000, and the business will 
be that of manufacturing iron and wood-working 
machinery. 


The Jenifer (Ala.) [ron Co. will, it is reported, en- 





large its iron furnace and increase its capacity 
from thirty-five to fifty tons daily. It is also said 
that the company contemplates erecting a cotton 
tie factory. 


W.H. Siferd, of Ohio, and others will probably 
locate in Pittsburgh, Tex., works for the manufac 
tures of engines, boilers, cane and saw-miull, in con- 
sideration of a $15,000 bonus, 
information. 


The mayor can give 


The Pennsylvania Tube Works, Pittsburgh, Pa , 
will be increased by the addition of afurnace and 
a.l necessary machinery for making 36-inch pipe 
The capacity of the plant wiil be increased by 90 to 
100 tons daily. 


The new Union Iron Works, in course of erection | 
at Buffalo, N. Y., are rapidly assuming proportions, 
and itis expected that the work of construction 
will be completed and the works put in operation 
by June 1 next. 


The Radford (Va.) Pipe and Foundry Company's 
plant is fast nearing completion, and it soon will 
be in operation. The company has a large number 
of orders already placed, and will commence with 
nearly a full force. 





The new tin-plate mill at Irondale, O., has been | 
started up, and the tinning-mill will be started up 
in two weeks. These two new mills will give em 
ployment to 125 new men. 
Wallance, Banfield & Co. 


The mill is owned by 


The Roller Bearing Cycle Company, at Chicago, 
have been formed, to manufacture bicyvles and ma- 
chines of like character; capital stock, $200,000; in- 
corporators, Alfred D. Barnes, Horatio Keeler and | 
George F. Barrett. | 





Morris Adler and William Berney, of Birming- 
ham, and J. N. Carpenter, of Natchez, Miss., have 
purchased the Bessemer (Ala) Rolling-mill for 
$100,000, and will, it is stated, enlarge same and put 
in a number of puddling furnaces. 

The Connell & Dengler Machine Company, capi- 
talized at $100,000 have been incorporated, at 
Rochester, N. Y. The object of the company is to 
manufacture and sell machinery and machinery 
supplies, and to operate a foundry. 


The Bethlehem Foundry and Machine Company’s 
shops at South Bethlehem, Pa., arerunning to their 
utmost capacity, and it is stated that the company 
contemplates erecting new and larger works in 
order to meet the demands of trade. 


Richard Monarch will establish a woolen-mill at 
Owensboro, Ky. He will remodel a building for the 
use of the mill, and has closed contract for the re- 
moval of machinery in his mill at that place; also 
considerable new machinery will be put in. 


Charles Heaton, W. H. Lemmcns, W. and W.D, 
Howe have incorporated the Southern Emery 
Wheel Company to erect and operate works at 
Tallapoosa, Ga., for the manufacture of emery and 
corundum wheels, etc. The capital stock is to be 
$25,000. 


The new shops of the Northampton Emery Wheel 
Co., at Leeds, Mass., are completed and nearly 
ready for occupancy. These shops will be used for 
the manufacture of emery-grinding tools, the old 
ones being given up to the production of emery 
wheels. 


E. C. Stearns & Co., Syracuse, N. Y., have com- 
pleted a four-story addition to their existing hard- 
ware manufacturing plant. for the manufacture of 
bicycles. The new building is 60x150 feet, and is to 
be equipped with machinery in time to get a line of 
bicycles on the market by next spring. 


It isreported that H. Simon and others have 
purchased 1,000 acres of land near Birmingham, 
Ala., and will establish a town, to be known as 
Shadeville. It is said that the company will con- 
struct an iron furnace, erect a silk-mill and other 
industries, with H. English as general manager. 


Ground has been broken for a new butt-weld-mill 
at the worksof the Duquesne Tube Works Com- 
pany, Duquesne, Pa. The building will bein two 
parts of equal size, which together will make a 
structure feet long and 120 feet wide. The 
plant will have an initial daily capacity of 25 tons. 


The Manufacturing Co., of Youngs- 
town, 0., have been granted a charter, with a capi- 
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Inventors’ 


tal stock of $1,000. The incorporators are: E. M. 
Taylor, C. E. Walton, L. T. Tyrell, B. F. Camp- 
bell and Fred. C. Brown, all of Youngstown. The 


object of the company is to manufacture and sell 
novelties. 


The Taylor (Tex.) Electric Light. Gas and Power 
Company has been organized, to erect an electric 
light plant at a cost of $20,000; contract has been 
let. E. W. Pike, of Chicago, Ill., is president; J. 
E. Tucker, vice-president, and E. L. Welch, secre- 
tary. The company has obtained charter; capital 
stock, $40,000. 


A fire at the works of the Central Iron and Steel 
Co., of Brazil, Ind , on the morning of October 30, 
partiaily destroyed the turnbuckle department. 
The work of rebuilding the department will be fin- 
ished in a few weeks. The company is able to 
promptly fill ail orders for turnbuekles, having a 
large stock on hand. 


The Williams Engine Works, Baltimore, Md., 
write us : ‘‘We hope to have our plant in operation 
by December 1. As we are the only builders of 
high-speed automatic engines south of Mason & 
Dixon’s line, we hope to control an extensive 
trade. We have some new ideas which we hope 
will command attention.” 


The Steel Truss Car Wheel Company, of Edwards 
ville, Ill., bas begun the manufacture of car wheels. 
The projectors intend to enlarge the plant and in- 
crease the working force as the business requires. 
Jacob Dunstedter is the inventor of the wheel, and 
president of the company, and Gustav Cramer, of 
St. Louis, vice-president and treasurer. 


The Souder Railway Freight Car Co. has beenin- 
corporated at Newport, Ky., by John J. May, Philip 


Engelskirger, E. E. Hughes and others. The com- 


| pany has been formed for the purpose of .manufac- 


turing all kinds of freight cars for railways ae 
cording to the patents of Jacob J. Souder, of 
Washington, D.C. The capital stock is $2,000,000. 


The Metropolitan Electric Railway Co., of Wash- 


|ington, D. C., are about ready to start up their ex- 


tensive plant. The plant includes three compound 
engines and three of De Rycke’s “straight lhne” 
separators. The same separator admits, reheats 
and separates the water from the exhaust steam of 
the high pressure cylinder, and conducts it to the 
low-pressure cylinder. 


There is water-works agitation in Princeton, Ky.; 
Gutbrie, Okla Ter.; Natchez, Miss.; Hope, Ark.; 
Shenandoah, Pa.; Arcola, Iil.; Oshkosh, Wis.; Lud- 
low, Ky.; Stockbridge, Mass.; Brookfield, Mo.; 
Kent, Wash.; Lander, Wyo; Port Jervis, N. Y.; 
Pasadena, Cal.; Columbus, Ga.; Colton, Cal.: At- 
lanta, Ga; Pittsfield, Mass.; Kansas City, Mo.; 
Clifton Springs, N. Y.; Trenton, N. J.; New Braun- 
fels, Tex. 


It is said that the abandoned dynamo factory at 
Dover, N. J., will be used fora machine shop. Mr 
Cyrus Currier, of Newark, who, with James <A. 
Goodale and William II. Baker, purchased the prop 





erty, does such an extensive business in his machine 
shops in that city that he is overcrowded, and has 
about decided to utilize the factory building men- 
tioned as an annex to his Newark works. 

The Union Drawn Steel Co., Beaver Falls, Pa., 
make a specialty of cold-rolled iron and steel shaft- 
ing for all purposes, and give special attention to 
piston rods, pump rods, slides and shapes. The 
company claim to be able to split thousandths. All 
forms of drawn work will be accepted at the 
works. Thos. Towne is eastern agent, with 
offices at corner Liberty and Washington streets, 
New York. 


The eastern department of the Akron Iron Co., 
122 Liberty street, New York, and 54 Purchase 
street, Boston, has issued a very complete catalogue 
of power-transmitting machinery, shafting pulleys, 
hangers, couplings, and other appliances, which 
will interest mechanics and engineers. . In addi- 
tion to the matter pertaining to the specialties 
made by the company, the catalogue contains 
tables of interest to mechanics and engineers. 


The Lackawanna Lubricating Co., 1212 Capouse 
avenue, Scranton, Pa., have erected a brick ma- 
chine shop and foundry at the above address for 
the manufacture of their well-known grease cups 
and cylinder lubriecators. This step has been ren- 
dered necessary by the constantly increasing de- 
mands for their goods among those who appreciate 
economical and effective lubrication. The Lacka- 

vanna Company claim to turn out only first-class 
work at prices that cannot fail to be satisfac- 
tory. 


The Joliet Sheet Rolling-mill Company has been 
organized, to erect at Joliet, Ill., a plant for the 
manufacture of iron and steel sheets. The general 
manager of the enterprise will be Samuel Fewtrill, 
who has for many years been connected with the 
Joliet Steel Works. At a meeting held last week 
in Joliet many of the prominent business men of 
the city were in attendance and subscribed liber- 
ally to the stock of the company. A site compris- 
ing some twenty acres has been secured in a favor- 
able location. 


The St. Louis & Suburban Railway Company, 
formerly a combined cable and steam railroad, but 
which has recently been changed to an electric 
line, has had some remarkable experiences at their 
new power plant. As in all electric railway sta- 
tions, the work varies enormously, sometimes 
changing from nothing to over 600 horse-power in 
less {han one minute. This has caused the boilers 
to foam or prime, and ontwo occasions it is report- 
ed that the large Corliss engine would certainly 
have been wrecked had it not been for the Pond 
separator, which is located in the main steam pipe 
near the engine. Two additional Corliss engines 
are now being installed, and they also will be pro- 
tected by the Pond separator. This device for re- 
moving the entrained water from the steam is man- 
ufactured bythe Pond Engineering Co , St. Louis, 
They report additional orders from M. Beatty & 
Son, Weliand, Ont.; Union Manufacturing Co., 
Champaign, Ill: Du Pont Paper Co., Loutsvilie, 
Ky.; Cicero & Proviso Railway, Chicago, Iil., two 
St. Louis Smelting and Refining Co., St. Louis; John 
Ramming, St. Louis. 


We have the following from Benjamin Sebastian, 
Jr., which will explainitself: ‘Having disposed of 
all my interests in and severed my connection with 
the Sebastian-May Co., of Sidney, O., with which 
concern I have been connected for the past eight 
years, I take pleasure in informing my friends and 
the machinery trade in general that Ihave resumed 
business in Cincinnati, O., under the name and 
style of Sebastian Lathe Co., of which I am the 
sole proprietor, and I wil! at once commence 
the manufacture of a complete line of foot and 
power lathes of the very latest and most approved 
designs. It shall be my aim to establish a reputa- 
tion for my tools for exactness, convenience, ele- 
gance, and adaptation to the end sought, which 
shall be second to none. Every opportunity for im- 
provement will be accepted, and no device that 
could add to the usefulness of the tools will be ne- 


glected. Having equipped my works with the best 
machinery, specially adapted to the work pro- 


posed, and employing only the most skiliful labor, 
| can with confidence offer the tools of my manu- 
facture, believing that they will meet with the ap- 
proval of the most exacting.”’ His shops are 41-45 
Central avenue. 


The Morton Mfg. Co., Muskegon, Mich , write us: 
Our business is very good, and prospects are that 
we will not be able to fill orders soon enough. 
Among our recent shipments are the following ma- 
chines: One No, 4 sixteen-inch stroke key way cutter 
with key-making attachment to the Washburn & 
Moen Mfg. Co., Worcester, Mass.; L. Spence & Son, 
Martins Ferry, O.; Shaw Electric Crane Works, Mus- 
kegon, Mich.; and the Lakeside Iron Works, Muske- 


gon, Mich. One 36-inch stroke portable keyway 
cutter to the Risdon Lron and Locomotive Works; 
Union Iron.Works, San Francisco, Cal.; Eclipse 


Machine Works, Philadelphia, Pa.; South Boston 
Iron Works, Boston, Mass. One ten-inch stroke 
portable keyway cutter to J. W. Ruger & Co., 
Buffalo, N. Y.; Detroit Electrical Works, Detroit, 
Mich.; and Robert Thrope & Co., Three Rivers, 
Mich. No. 6 twenty-four-inch stroke keyway cut- 
ter with key-making attachment to the Webster 
Mfg. Co,, Chicago, Ill.; also have built and fur- 
nished the Walker Mfg. Co., of Cleveland, O., the 
largest keyway cutter known of, having a six-foot 
stroke cutting six inches wide, this being the third 
machine sold to the Walker Co, We are now nice 
ly situated in our new factory, and have room for 
our rapidly growing business 








NoveMBER 26, 1891] 


AMBERICAN 








Points Obtained from a Machine Shop 
in Hartford. 


By JARNO. 


During the last half year I have several 
times tried to write, but the old interest 
would not come back. Now, however, I! 
have come across a 
friend’s letter, which I 
have but to copy, ink in 
sketches, and send to 
the editor. 

A wheel that is held 
on its shaft by a taper- — 
ing pin may have been 
put on easily enough, Qe 
but, after the pin has 
been driven in and out, 
the wheel may come off 
quite hard. This may 
be caused by the pins 
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rendered well 
hardened steel. If he can avoid it, a good 
workman will not polish, with emery, a 
piece of cast-iron, into which he must after- 
yard drill holes, because the emery would 
charge the surface and wear out the 
drill. It would be interesting to know to 


nigh as durable as one in 


what extent it is practical to render sur- 








having thrown up a burr 
around the pin hole in 
the shaft, as at 5, Fig. 
1, which acts as a rivet 
whose head must be 
sheared off before the wheel can be moved. 
A preventive of this is to countersink each 
end of the pin hole, as at a. This has been 
done for years with entire success. I should 
not call your attention to this, had I not 
seen. only the other day, a man in a neigh- 
boring shop tugging at a wheel which he) 
sail had always before come off easily. 
Simply he had driven the pin in the one 
time more, which had riveted the wheel to. 
the shaft. 

The burr thrown up from a shaft around 
the seat of a set-screw will sometimes make 
i. wheel come off hard. A remedy is shown 
in Fig. 2; a groove ¢, a little wider than the 
diameter of the end of the screw, is turned 
in the shaft, and under the screw which is 
now seated in the groove. I said that this 
is a remedy for the burr ; I do not mean that 
it is a cure, for the burr is still thrown up at 
the bottom of the groove, but not high 
enough to interfere with the wheel. At 
first it was questioned whether shafts would 
keep straight with this method of fastening; 
but when well fitted, and the slots are not 
too wide, the crooking of shafts has given 
no trouble. 

The importance of the third point is gene- 
ral, as it relates to nothing less than stand- 
ard gauges. One of the better kinds of 
ring gauges is solid, of steel hardened and 
ground to size. This might be the ideal 
gauge, if it could be made hard enough not 
to wear out; but, unfortunately, or fortu 
nately, this has not yet been done. It is an 
excellent gauge, in the hands of a care- 


Fig. 1. 
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erse of this collar being effected by_means | 
of the wire handie shown, or by means of | 
the cord and weight, if desired. The 
shown takes up the slack in the driving belt. | 

The makers, Cummings & Brandon, 1,441 | 
Broadway, New York City, will at short 
notice dress dynamos in the city, or will 
supply the machine for others to use. | 
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PoINTs OBTAINED FROM A MACHINE Suor. 


faces more durable by rolling into them 
some hard substance in powder. 


gauge has been used and returned to the| cut pipe square off without burring. 


tool-room, it is examined, and, if necessary, 
adjusted to a standard plug that is kept 
only for reference. 





ope 
Commutator Dressing Machine. 


We illustrate herewith a machine which 
is designed to true the commutators of dy- 
namos by grinding while they are in place, 


and running at ordinary speed. The ma 


| 


| 
| 
| 
| 


| 
| 
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In our issue of November 19, Mr. Peter 


After this} H. Bullock asks fora pipe cutter that will 


Re- 


plying to this communication, D. Saunders’ 


Sons, of Yonkers, N. Y., write that their 
pipe cutter will accomplish all that our 


correspondent asks for, leaving, to quote, 
“the end of the pipe perfectly square and 
true, entirely void of any burring inside or 
outside.” 


<> a 


The high steam pressure used in modern 
multiple-cylinder engines has occasionally 


chine works automatically, can do no dam-| caused the bursting of copper steam pipes. 
age, and there is no danger of short circuit-| These accidents have led to the inquiry for 


ing. 


a stronger and suitable material for the pur 


The machine consists of a plate 3B, having | pose, and lap welded steam pipes have been 


both faces finished, this plate attaching to | suggested and used in comparatively small 


the dynamo at right angles to the axis of | boats. 


According to the Hnagineering, of 


armature in the manner shown by the larger! London, Mr. Andrew Laing, the engineer 


engraving, 
which shows it 
attached an 
Edison dynamo, 
the brush holder 
being removed 
for that pur- 
pose. <A stud 
fits into a slot 
in this plate, 
and carries 
sleeve which 
revolves  frecly 
on the stud, and 
is driven by a 


to 





ing director of 
the Fairfield 
Shipbuilding 
and Engineering 
Company, — has 
devoted much 
attention to the 
question lately, 
decided 

lap-weld 


and to 
adopt 
ed steam pipes 


Isle 


of Man steamer 


in the new 


Tynwald, and 
alsoin the Welsh 





ful workman, to keep test tools to the 








right size, but it cannot be safely let 
out into the shop for sizing work, as 
there is nearly always some one that 
will force it on a piece of work that is 
running in a lathe. When so forced, 
it wears out surprisingly soon, and yet 
with so insidious steps as often not to 
be noted until beginning to assemble 
parts, when it is found that they will 
not go together, because some are over- 
sized. Now there is a long story of 
troubles. Some one has to retrace steps, 
and decide what parts shall be changed. 
A new gauge is obtained, things settle 
into their old routine until more wear- 
ings, and so on indefinitely. 
troubles can be avoided by beginning 
with the idea that gauges will wear 
out, by making them adjustable, and 
attending to the adjusting before using. 
Starting with this idea, we can make 
our gauge of cast-iron. Fig. 3 is such 
a gauge. The sizing sleeve f fits into 


These 




















the collar or ring e, with a taper one- 
eighth inch to the foot. A slanting 
slot g is cut through one side of the 
sleeve, to admit adjustment. The nut d 
forces the sleeve in, and makes the sizing 


hole smaller, and the screws h keep it 
from going in too far. In making the 
gauge, the hole is lapped to size; if it 


wears larger at the ends, it is also lapped to 
make it of the same diameter throughout. 
By this operation of lapping, the hole is 


COMMUTATOR DRESSING MACHINE. 


small round belt which passes over a pul-| paddle steamer St. Tudno 


ley at the inner end of the stud, and over the 
iron collarat the end of the commutator. 
This sleeve is splined, and sliding uponit is a 
shorter sleeve which carries the emery or other 
grinding wheel, this sleeve being driven by 
means of studs which engage with the spline, 
and which carry anti-friction rollers, the trav- 


few tests 
of the reliability of lap 
welded pipes. A pipe 11} inches internal 
with metal of 
was subjected to a hydrostatic test; it burst 


: a 
satisfied him 


diameter, 13 an inch thick, 
with a loud report, undera gauge pressure of 
3,100 pounds, and splitat edge of weld from 





flange to flange, which were screwed onto 


idler | *. 
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the ends for the purpose of making the test. 
A pipe 8 inches internal diameter, with metal 
‘ of thick, 
report, under a gauge pressure of 2,800 


an inch burst with a sharp 


pounds. Pieces were cut from ordinary 


The 
pieces were broken both when hot and cold, 


stock pipes and prepared for testing. 


and the results show 
lifference 
and cold pipes. 


that there was really 
in the strength hot 
The difference between the 


no ¢ between 
solid plate and the weld was found to be 
very small. These tests were made with an 
ordinary testing machine. 





Machinists’ Supplies and Iron, 


New York, November 21, 1891. 
Iron—American Pig—More activity is reported, 
but prices are not maintained 


We quote Standard Northern brands, No.- 1 
Foundry, at $16 to $17: No. 2is selling at $15 
to $16.50, and Grey Forge at $13.75 to $14 50. South- 


ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry: $15.50 to $16 for No. 


2; and $14.25 to $14.50 for No. 3 

Scotch Pig—-We quote Coltness at $23, and Egling- 
ton at $20.50. 

Antimony—The advance has made further prog- 
ress, due principally to the scarcity of the metal, 
and of the higher prices asked by the English 
smelters. 

We quote Hallett’s at 12c. to 12%4¢.; Cookson’s 
at 1644c. to 1644ec.: and L X at 15l4e. to 15%e 

Copper—The market remains flat, and buyers are 
postponing purchases. Lake Copper for present 
delivery can be bought at 11%c.. but futures are 
obtainable at 114gc Casting Copper remains very 
searce, and is not obtainable below 107<¢e. to le 

Lead—A radical change has been made in the 
views of the smelters. They are now indifferent, and 
some of them decline to quote any figures. A few 
lots have been pieked up at 4.10e to4 Ie .and 4.20¢. 
is now bid forimportant quantities. but 4.35¢. seems 
to be lowest figure demanded. However, there is 
little confidence in the stability of the values. 

Lard Oil—The market is steady at 58c. to Me 
for Prime Citv, according to holder and quantity. 
Western on spot is quoted at 52e. 

Spelter—There are still offerings to arrive 
1.90e, to 4.95e. by the carload, with bids at 
which have not vet been accepted 

Tin--The market fluctuations have been import 
ant and speculative interest is very quiet; the best 
hid is 19 9c. 


at 
180c., 





* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded. 

Pattern maker exp’d in general pattern making, 
special mach’y, etc, desires sit. Box 99, Am. Macu, 

Foreman of machine shop desires change of posi 
tion. Al references, Change, AMERICAN MACHINIST, 

A designer and draftsman, with technical educa- 
tion and shop experience, and has handled men, 
wants a position. Ohio, AMERICAN MACHINIST. 

Wanted—A competent brass molder to act as 
foreman: must thoroughly understand mixing met 
als. Sullivan & Ehlers, Albany, N. Y. 

A first-class draftsman on general work desires a 
change. Has had good shop experience. Address 
Energy, care AMERICAN MACHINIST. 

First-class mech. draftsman desires situation. 
College grad.; shop prac.; thorough in general ma 
chinery. Bestrefs. Box 6, AMERICAN MACHINIST. 

Wanted —Position as foundry foreman; 20 years’ 
experience in Corliss engine and general jobbing 


work. Address Business, AMERICAN MACHINIST. 
Wanted—A situation as foreman of a machine 
first-class work at lowest pos 


shop; can turn out 
sible cost. W.H. M., AMERICAN MACHINIST. 

Anexperienced and skillful mechanical engineer 
desires permanent engagement. First class refer- 
ence. Address Box 100, AMERICAN MACHINIST, 

Mech. draftsman wanted for several months at 
chem. works near N.Y. Must be comp’tand indus 
trious. Salary, $21 weekly. Address, stating age, 
experience and reference, Box 230, Bayonne, N J. 

Position desired as superintendent, by a thorough 
bred, driving man. accustomed to take entire 
charge of shop. Well up in modern machine and 
foundry work, with long experience in getting up 
whole plant for making high-class, interchange- 
ible work. Address Box 3, AMERICAN MACHINIST, 

Wanted— Brass foundry foreman, one thoroughly 
familiar with the mixing of metals, bronzes, ete.: 
also core making, and able to manage and control 
men. Good chance for a comp t man in one of the 
leading concerns mfg. steam work Address Brass 
Works, AMERICAN MACHINIST, 

Wanted—Brass molder capable of taking charge 
of a brass foundry for a large mfg. establishment 
in Ohio, Must understand thoroughly the molding 
and mixing of metals, and producing castings quick 
lv and cheaply. A steady position to the right man, 
Address G P., care AMERICAN MACHINIST, 





Val a Pl ro r TrEVes 
+ MISCELLANEOUS WANTS - 

Advertisements will be inserted under this head at 
35 cents per line, each insertion, Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's Answers addressed to our care will 


issue, 


| he Jorwarded 


Cheap 2d hd-lathes & planers. 8. M. York, Clev’d.O. 
Auto Kelley Co., Erie, Pa. 
Light and fine machinery to order: Foot Lathe 
O, Chase, Newark, N. J. 

Best Bolt Header in the world for $50. 


Steam Flue Cleaners. 


Address 


C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Speciaities to build for the Southern 
trade. Bluefield lron Works, Bluefield, W. Va. 


Corliss engs, and gen. mach’y designed, working 
drawings made. A, W. Jacobi, 136 Liberty St., N. Y. 

Wanted—A modern Corliss engine, about 175 H. P. 
Must be in good order. Chicago Forge & Bolt Co.. 
40th Street and Stewart Ave., Chicago. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

To manufacture light special and automatic ma- 
chinery, novelties, models, patterns, tools, ete.. by 
Orange Machine and Repair Works, Orange, N. J, 

_ Complete castings for model dynamo with work 
ing drawings, $2.50. Circular and photograph for 
stamp. A.J. Weed & Co., 106 Liberty St.. N.Y 
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Wanted—A1 machinist or pattern maker, to take | 
an interest in my machine shop, to manufacture 
small engines. 2615 & 2617 Strand, Galveston, Texas. 

Wanted—Gear Planer— Gleason preferred; second- 
hand or new. Also a Corliss Engine, 12’’x30” or 10° 
x36’’ for cash, 36’ to 42” planers 12’ or longer. 
Address Box 1, care of AMERICAN MACHINIST. 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Wanted—Engineers to write for catalogue of all 


the latest and most valuable mechanical, scientific 


and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 








«Bradley 
Hammers 








als 


we 


4. 


REPUTATION. 


Men test everything in this world 
by what it produces. 


12000 


r 


ee 

















| IN USE 
:?} BRADLEY & COMPANY, 
JA SYRACUSE, N. Y. 


BRANCHES IN NEW YORK anb BOSTON. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








FOR TOOLS. 
‘SaIG WOT 








ENGINE RUNNERS’ CATECHISM. 


Telling how to Erect, Adjust and 


Run the principal Steam Engines 


in: Use in the United States. 


By 
iSmo, RED CLOTH, 
JOHN WILEY & 


ROBERT GRIMSIIAW, 


M. FE. 


$2.00 
NEW YORK. 





EEL TUBE 
iMaore c cole a RAWN 


SI. 





John S. Leng’s Son & Co. New York. 















oot BEAMAN 1 
pindle Ti 
Driting fg & SMITE, 
Boring 


Machine, 





_ Lathes, 
Planers, 
Jointers, 
Saw Benches, 
Band Saw, &c. 


Full a 
= Fl. Clement ¢ 


880 Lyell Ay, 


< ; 
a Rochester, N. Y 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


THE AKRON IRON COMPANY, 


AKRON, OHIO, 


Have recently issued a new catalogue (for 
their Eastern Department) of Shafting, Pulleys, 
Friction Clutches and other Power ‘lransmitting 
Machinery. As a special feature it contains numer- 
ous millwrights’ tables and other technical infor- 
mation that is of interest and value to Superintend- 
ents, Engineers and Machinists. These special 
features make this catalogue well worthy of pres 
ervation as a handbook on the subject of Power 
Transmission. It is furnished with special indexes 
to facilitate quick reference. A copy will be 
furnished upon application to 


AKRON IRON COMPANY, 
AKRON, OFTIO, 
Providing this paper is mentioned, 








if you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


mistake that “wit & THE MORTON it: 


Key-Way Cutter is the only = 
chine on the market 
that will cut a Key- 
Way and make a Key 
to fitit. Mr. “eo. New- 
comb, Salem, Mass., says as fol 
lows: “The Key- maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key 
i) way Cutter does a piece ot 
work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key waysto 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly’ of RomEo, MicH. ~ 














HOLYOKE, MASS. 
Manufacturers of 


_ FOsT, 


SUSPENDED 


AND 


| Tal Radial Drills 


From the 
> smallest to 
the largest. 


oP TPT 


sl HTN SYRACUSE,N.Y 3 


hi NAWRA RE ee 
” MACHINISTS SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y 


F.J. SCHMITT & CO., 


30 & 32 FRANKLIN ST., NEWARK, N, J. 
—MANUFACTURERS OF— 


VAUGHI'S PATENT POWER HANMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 























HARLES Mu RLES MURRAY=- = 


</ENGRAVER on WOOD Wes WENGRAVER on WOODYY 
ANN” ST. -+* NEW YORK- 








THE HOWARD MULT 


IPLE BALL SEARING. 





No. 1. 
Applicable to Frictional Bearings in 


No, 2. 


General. Now running at our works 


and showing a saving of about two-thirds in power. 


MOSSBERG MANUFACTURING 


Co., Attleboro, Mass. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





A. J. WILKINSON & CO. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 


Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and_ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 106 Fulton St., New York, Gen'l Agents. 


FINE TAPS, DIES, REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 


GREEN | =| . 


MNO. S 
Bolt Cutters, Hand and Power Drilling Machines, Punching nan" Tire Benders, Tire Upsetters and Other Labor-saving Tools. Send for Price List 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Agency, 126 Liberty St. 


THE HACKNEY HAMMER CO. 


OF CLEVELAND, OHIO, 
MANUFACTURE THE MOST SUCCESSFUL 


POWER HAN NWNER 


THAT HAS YET BEEN OFFERED TO THE TRADE, 


THOROUGHLY & PRACTICALLY TESiED FOR TWO YEARS 


BEFORE BEING PUT ON THE MARKET. 
NOW ENDORSED BY SOME OF 


THE BEST FIRMS IN THE COUNTRY. 
WRITE FOR CATALOGUE AND ALL INFORMATION. 


For TOOLS, DRILLS, 
DIES, Gf. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
91 JOHN ST., NEW YORK. 


LATHES 























ESSOP 5 STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD. 





\SHEFFIELD, 
ENGLAND. 





How to get the best results with **R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B. M. JONES & CO., 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS. 
143 Liberty St., NEW YORK. 


R. MUSHETS 


“otic STEELS, 
ASBESTOS CEMENT FELTING, “ 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and —" Price List Free by Mail. 

















We are prepared to take Contracts for applying 
3teim Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUEACTURING (0, 


87 Maiden Lane, NEW YORK. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING MACHINERY, 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, FITCHBURG, MASS. 


SEND FOR CATALOGUE E, 


WINTERTON \. METAL POLISH. 


Best polish and quick - 
ad est cleaner known for 
\ HoUTor COLD Brass, Cop- 


87 MAIDEN LANE, 
NEW YORK. 
CHIEAG®, PMLADCLIA, LomDoE. 














~ 48-inch Planer. 





FOOT POWER 


MACHINERY, 


BRACKET SAWS, LATHES, ke 


A per, Nickel, &c., or fin- PRACTICAL WORKSHOP. 
4 ished Iron and Steel. Outfits for iron and woodworkers. 
Samples Free. Try it. Carving Tools, Amateur Sup- 

plies, etc. Send for Catalogue. 


W W CALLERY 4CO., 
86th & BULLER STREE1, 
PITTSBURGH, PA. 





J.J.WATROUS, 
213 RACE ST., CIN., O. 


BORING «x» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE 








CO., 








WILMINGTON, DEL. 
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NICHOLSON FILE COMPANY, 


PROVIDEN CE, KR. L 











FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


Adopted by the 





American Steam Gauge Co, 


5,000 IN USE. 





U. S. Government for all the new 


Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Etc. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





Gai 


SPECIALLY SELECTED FOR 


IF YOU WANT 


NosTONE 


\ 


YOUR WORK, ORDER FROM 


THE CLEVELAND STONE CoO., 


201 Superior Street, 


CLEVELAND, OFTIO. 





AMERICAN INSTITUTE FAIR, Third Avenue, 63d to 64th Streets. 


DAIMLER MOTOR CO., 








Manufacturers of G A S 


ENCINES 


ADAPTED TO 


STATIONARY, 





LOCOMOTIVE AND BOAT PURPOSES. 


DAIMLER MOTOR LAUNCHES 


18 to 35 feet, 1 to 10 Horse Power. 


Safest, Most Speedy, Cleanest, Most Re- 
liableand Convenient Boats, No 
Steam. No Coal. No Ashes. 


Office, 111 E. 14th Street, New York. 


Next door to Steinway Hall. 


Now on Exhibition at AMERICAN INSTITUTE FAIR. 





Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosverous business Address, MACHINE 
Too.s, care of AMERICAN MACHINIST. 


THE FOX raaee UNIVERSAL TRIMMER. 


Over 6000 in use. 





ORICINAL 
- a3A0uaWI 





Four 


Three Sizes, 
No Pattern Room Com- 
Send for Catalogue. 

Beware of Imitations. we will prosecute all Infringements. 


THE FOX MACHINE Co., 


Saves Time, Saves money. 
‘tyles, from New Patterns. 
plete without Them. 


325 North Front Street, Grand Rapids, Mich. 


STANDARD OIL PATENT FUEL oy 











Fora great variety E A 
of mechanical wor 
using heat. Send for 
Illustrated Pamphlet 
containing  exveri- 
ence of machinery 
firms. 


STANDARD OIL FUEL BURNER CO., Fort Plain, N.Y. 





BRASS AND BRONZE CASTINGS 
SPECIALTY. 


By a molder of 50 as experience. Castings guaranteed 
| true to pattern. Get my prices. 


GEORGE HIBSCH, 4 1-2 





2 Plain St., Albany, N. Y. 





These goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’ 





$ STRAIGHT TAIL poe. 

8 INCH. PRICE. No. INCH. PRICE. 
as " 34 Sieaee 10... 2... Ces 
eo 3 2 ,. re 11 8 .. 1.45 
odec lee 1 | ee eve tee 
R2o4 1% 80 13 es 1.80 
> 3 5. 14 80 80614 ‘sie OR 
ESA 6. 13g 9 15 46 2.75 
Va (« ike 0 ee eee 3.25 
33s 8 1 i Se ee 400 
6 DR 9 2 1.20 18 6 5.00 
1 Set to Qin. 7.80 Full Set 31.10 


C. W. LeCOUNT, South Norwalk, Conn. 








UTTIN 
UTTIN 


EA 
can [f 
EA UTTIN 


LELAND, EAULGONER & NORTON C0. 


DETROIT, MICH. 


STERLING'S 


PATENT 





and Couplings. 


Satisfaction fully guar 
anteed. All sizes from !4 
to 1,000 Horse Power 

Send for Circular No.1 


PATENT 





Friction Pulley. 


A set of 5 Reamers wil! 
ream any possible size 
hole from 13 16 to 44 in 

Thoroughly tried and 
practical. 

Send for Circular No. 2. 





MADE BY 


CRANSTON & C0, 


57 Park Street, 
NEW YORK. 












TAPS. DIES. 
And Machine Screws 


CARLE ADOPFSS, “RUNOLET, NEW YORK” 





ARTHUR L. STEVENS, 


MeEcHANICAL ENGINEER. 
11 8. Ninth St., Philadelphia, Pa. 


Special Machinery designed and built by con 








tract. Correspondence invited with parties havin 
new inventions and machinery to manufacture. 





i SD BESCNIAS 


DLS ALI LIES ON PLS ILS. 


>A! 


PELLDFLIDINE OP LOGOS 


BUFFALO BLOWERS. 





LAr abit SAC AIGA Zt AS A ELIE IRE 


TERE BOSS (AEE LAG EI EN rr Ban. 
BUFFALO FORGE Co... BUFFALO, N.Y. 





STRAP JOINTS 


For Engine Builders and Machinists. 


STANDARD 
Nan 


Prices lower 





Quality War 
than you can make them. 


Also COMPLETE CONNECTING RODS. 
COOKE & CO., 


ranted, 


163 & 165 Washington St., NEW YORK. 


Write for circular and mention this 
paper. 


CEAR CUTTERS 


—FOR— 


SPUR and BEVEL GEARS 


which can be sharpened and retain their form a 
specialty. Large stock for prompt shipping. 

Special work promptly attended to. Write for 
CIRCULARS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Kegistered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, B. ¢., England, 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents hrough 
our London House. A good invention is worth as much in 
Great Britain as in the U. 8S. Competent draftsmen em- 
ployed on premises. We refer to well known men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 





Sent Free on Application, 





McGRATH’S PATENT 
Emery Grinding, Polishing 
and Bufling Machines, 


Bearings yielding or rigid at will, 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue 


McGRATH & COLLINS, 


Conoes, N. Y. —E 
ACHINER 


For Reducing and Pointing Wire, 
| |] ESPECIALLY ADAPTED TO POINTING WIRE 








RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manutacturer, 








1S. W. GOODYEAR, Waterbury, Ct. 


Edwards’ Works onthe Steam Engi 


The American Marine Engineer, Theoretical 
and Practrceal; with Examples of tne Latest and Most 
Approved Mariae Practice. Forthe Use of Marine Engin 
eers and Students. By Emory Edwards, Marine Engineer. 
Iliustrated by 85 engravings. I2mo. 435 pages.....$ s:2.50 


Edwards’? 600 Examination ‘Questions and 
Answers, for Engineers and Firemen (Station 
ary and Marine) who desire to obtain a U.S. Government 
or State License. By Emory Edwards. Full bound in 
pocket book form, leather. 130 pages ied 81.50 


The American Steam Engineer, Theoretical 
and Practical; with Examples ot the Latest and Most 
Approved American Practice in the Design and Construc- 
tion of Steam Engines and Boilers of Every Description. 
For the Use of Engineers, Machinists, Boiler Makers, and 
Students. By Emory Edwards, M. E. 
engravings. L2mo, 419 pages....... . 82-50 


Modern American Marine ' Rngines s, Boilers, 
and Screw Prope llers. Their Design and Construc- 
tion. Showing the Pres-nt Practice ot the most Eminent 
Engineers and Marine a Builders in the United 
States. By Emory Edwards. Illustrated by 80 ner’ i and 
elaborate plates. 4to.. ‘ 5.00 

The Practical Steam E inaineers? Guide in the 
D>sign, Construction, and Management of American Sta- 
tionary, Portable, ani Steam Fire Engines, Steam Pumps 
Boilers, Injectors, Governors, Indicators, Pistons and 
Rings, Safe y Valves and Steam Gauges For the Use of 
Engineers, Firemen and Steam Users. Illustrated by 119 
spgravings. 420 pages, I:mo : 82.50 

A Catechism of the Mtoe am ‘rE ngine. 
For the Use of Engineers, and Mechanics A 
Practical Work for Practical Men. Llilustrated by 63 en 
gravings, including examples of the most modern engines. 
Fifth edition, -adatetited revised, with much new saaties 
i2mo, 414 page cccccec se OO 

YModern peenns an Loc omotive E ngines. Their 
Design, Construction, and Management Illustrated by 
7T8engravings. l2mo, 383 pages.... coe e eee 2.00 

ce The above o nu of our Books sent by mail, free of 
pe stay ye, at the publication prices, toany address tn the world, 

ter Illustrated circulars showing full tables of contents 
of all of the above valuable books, will be sent free to any one 
in any part of the world who will send his address. 

cer Our New and Revised catalogue of Practical and 
Scientific Books, 88 pages, vo, as well as our other cata 
logues and circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of postage 
»any one in any part of the world who will furnish his ad 


dress. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
SiO Walnut St., Philadelphia, Pa., U.S. A. 


Illustrate ZA by 77 


Marine 
Firemen, 





Combination Center Drills. 


Made of the best steel, carefully tem 
red, Sent pone to any address in 
the U.S. or Canada on receipt of price. 
1.50 per doz. JoHN T. SLocoMB & Co., 
>», O. Box 1339, Providence, R. 1. 
















PAT.JULY 3.| 888. 





= 


Self Adjusting, Perfect Grip, Instant Release, 
tepaired. For further information address the mfr., 


A. H. ANTHONY, JEWETT CITY, CONN. 


Easily 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥.¢. & H.R. 
RK. R. Co., 33d St. & ith Ave., New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & €0., 


PROVIDENCE, R. I, 


WORTHINGTON 
Independent Condenser 





ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN= 


GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height. 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 





NEW YORK 
BOSTON PHILADELPHIA CHICAGO 
ST Louis ST PAUL 
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Established in 1874. 
100 & 102 Reade Street, New York 


CLEVELAND TWIST DRILL ER. Giese ee ee. 
“HOWE’S SPECIAL’ _. 
Finest Work 


TOOL STEEL. vsrscs ss 


HOWE, BROWN & CO.,L’T’D, PITTSBURGH, PA. 


93 John St., New York, 127 Oliver St., Boston. 228 Lake St., Chicago, 





FOR THE 





Corner Lake & Kirtland Sts., Cleveland, 0. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head. 
Separate Heads and Dies Furnished. Write for descriptive 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St:, Chicago, IIl., U.S. A. 


eeeners Agents for Great Britain, CHARLES CHURCHILL & CO., 
OF Ltd., 21 Cross Street, Fins sbury, London, E C., England. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8S. A. 


Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 








Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES, 

105 Fulton Street, 
NEW YORK CITY. 





Castings for High sree Steam a 
CYLINDER 4in. x 44 in. 
T. Shriver & Co. Iron and Brass Founders, 
333 KE. 56th St., N. Y. City. 


Sets of Cas cng for Engine illustrated ». with Cast 
steel Shaft, Ce cting Rodand Rock Shaft and Brass Bear 
ings, boxed and « shipped « m receipt of $29.00. ‘hree . sheets 
blue prints of working drawings extra 


KEY SEATERS|| 


Portable and Stationary. 





above 





KEUFFEL & ESSER CO., NEW YORK. 
Gach a.ue Print Paper. 


Sroka 18 THE CHEAPEST, HO WASTE. NO FAILURES 
MAKES THE BEST AND MOST PERMANENT PRINTR 
Fach care Loncest and cives THE wOST PERMANENT POINTE 
baokao WHEN WASHED ANO ORIED 16 STROWOER THAN TT was eEroRe. 
‘METTATIONS are ptantifet The principal advantage ciaimed for the imitations & the low erica 
We ctmtre thar Eighice 'a the cheapest. tor the reasons stated above 





Rack-Cutting Attachment 
Eey-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 





Samples Price Liste and information cheerfully furnished. Photo Printing fer the Trade 


a 











April 25, 1891. We are very 
much bes ‘ased with it, and 
think it the best machine on Worcester, Mass 
ket for simplicit and ra C YOUNG & C . 
effective work. 4 DAVIS nd a Us sy Manufacturers of 
= COWGILL IRO WORKS, a 
Omaha, Neb. Engine Lathes, Hand Lathes, 





FOOT POWER LATHES, SLIDE RESTS, ETC. 





The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA, 


BELLOWS 


me sone 








MFRS. OF 
The ‘‘ Moore & White ”’ di aa Pe ly wah - 
Friction Clutches 9 [fe 2 SE 
AND Send for acre E to 


STANDARD. Tool 00., ithe Mass. 


SEND FOR CATALOCUE. 


RCESTER MACHINE NNN co. 


) >. Cut-Off Couplings. 


Send for Circulars. 

















U.S. 


STANDARD 


PUNCHES 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


HUGO BILGRAM, 


~ 440 N. 12th St., Phila., Pa. 
"9 Maker of all kinds of 


2MACHINERY. 


Special facilities for Accurate 
york, 


SQOMYHOIY'd/ 





‘Ty SONAGIAOY 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
qi Makers of Implements for 






Over 
48,000 


in Use. 





Bevel Gears cut theoret- 
ically Correct. 


Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


Crescent Gauge 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
: STEAM PUMPS FOR ALL DUTIES. 
(| THE BUFFALO STEAM PUMP COoO., 
a) WORKS, BUFFALO, N. Y. 
BRANCH OFFICES {78.39 CLINTON STREET, CHICAGO, ILLS. 


THE CANTON STEAM PUMP CO., ©43250™ 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on Application. 
















2 XiveX ave 





1ox6xi2 


THE Davioson STEAM Pumps AND PUMPING ENGINES. 
“a? BEST MADE aitiis 


SITUATIONS. 
Manufactured by 


Mil. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Ys 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 





rt, 41 


ri+ty, 








WN SELPHIA, 
HIk'so PENNA. 


COMPLETE STEAM PUMP, <<*- 
10 Sizts FROM =z =f 
DREN NW PRICES = 


PescRiPrive i 











Maslin’s Patent Steam Pump. 


Chea veal and Best Automatic Steam Vac- 
uum Handles DIRTY and GRIT- 

Keg LIQ IDS without Oil orCare. Sim- 
plest, and most durable, as loosening two 
nuts makes both valves accessible, Pump- 
ing Outfits for Contractors, Irrigation, 

Railroads, Mining and general uses. Send — 
for Circulars, Joun Masuin & Son, Sole £38 
Mfrs., 165-167 Ast St., Jersey City, N. J. Gae 


“LITTLE @is THE BEST INJ ECTOR 
GIANT For Feeding all RUE’S EJ ECTOR, 


Steam Boilers. 
Superior to all others for Raising 
and Forcing Water and " 
other Liquids. tte 


IRCULA 





Jt “nti ait 

























Boiler Washer and Testing Device. 
Uses Warm Water, avoiding in- 
jury and facilitating the Raising 
j of Steam. 
RUE M’F°G CoO., PHILA., PA. 
CATALOCUES FREE. 


A2.000 IN USE. 


SyPEMBERTHY AUTOMATIC INJECTOR. 


**Phenomenal,” ** Excellent.’”’ 


Efficiency 99 1-2 percent.”  § “ Efficacy 99.2 per cent.” 
(Michigan University.) (New Albany Laboratory.) 
Ranor 20 to 150 Ibs. Lift 20 ft. Hot water supply, 115 

to 128deg. 80lbs. pressure. One Valve tooperate. Auto- 
matic and re-starting. 





EASTERN DEPOT: 


DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 


11 Murray St., N. Y. DETROIT; MICH. 
(= Trial, 30 Days. Return if not satisfactory. 


MANUFRS., 





Vertical 
—OoR— 
Inclined. 


For Cutting and Forming 
SMALL ARTICLES OF 
Sheet Metal, Leather, 
Paper, Etc. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLY N, N. Y¥. 





30 inch, 42 inch and 60 ino Pulley Lathes 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. : 


Duplicate Circular mailed on application. 








'FRIGTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoobDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 








“MINER& 


success? 


oe" 
Aste 
_NEW H HAVE 


ener 





















~ , wae a ~ ~ 
EF. W. BLISS CO. LIMITED, 
) : f tt (E. W. BLISS CO., Brooklyn, N. Y. andthe 
Operating the works of the (| Spyies & PAKKER PRESS CO., Middletown, Conn. 
Headquarters for Shears, Drop Hammers, Trimming and Wiring Lathes, 
Presses, Dies and all machinery for working Sheet Metal. Circulars, Cata- 
logues and all required information on application, 
| Address all inquiric s to 
E. W. BLISS CO., Ltd., No. 1 Adams St, Brooklyn, N. Y. 























BOSTON GEAR WORKS. 


BOSTON, MASS, 


GEAR CUTTING. 


NOISELESS CEARS, 


for high speed gears and pin- 
icns a specialty. 


P.H.&@F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 























For General Use *ii eis 


| 
TOOL ROOM 
and 








& » Mea’ 


ROOTS’ NEW ACME HAND BLOWERS 


Slow speeded, Force-blast, Durable, 


Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8. TOWNSEND, Gen, Agt ’ 163 & 165 WASHINGTON ST., 
COOKE & CO., Selling Agts. § NEW YORK. 

In Writing, Please Mention This Paper, 


—— 
SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 











PRINGFIELD, OHIO. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy vt! 


Fuel—Rapid Generation of Dry or Superheated Steam— Durability —Low Cost of Main 

tenance— ‘inae of Transportation anc Gene ral Kfticiency are among the advantages ——s nel 4 eam t ng oun 0, ar ols 

possessed by the ** Wharton-Harrison ” form of boiier. Ty | gil ay 
Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly sities at tie tituteiad 

furnished for any amount of power from 4 H.P. up. 


























: "0 to 1% inch. 
° | Sa. = 


>tate requirements and consider our proposition. A TL EL Kz A N D a > R, I J 4 L. 
HARRISON SAFETY BOILER WORKS, Under Westcott’s Patent, 
PHILADELPHIA, PENNA. 7 Capacity Little Giant Improved. «| 
NEW YORK, N. Y. CHICAGO, ILL, ATLANTA, GA. No. | Diameter. | Holding Drills. | f ay 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street 00 |~ 1% inch. | Oto % inch, ies fee oe 
0 a4 He | Oto is iy - f — Wy _ 
1 2 oe | 0 to Bs WEE TCOTTS 
2 8 se | Ot 1 7 tty ) 
IMPROVED DRY STEAM 2 | ie ° Seer 
8 
4 





PoRNISHED 3 Send for lustrated sie, 


THE POND 


SEPARATOR. | BOILEA ith PLANING MAGHING,| “THE HORTON LATHE CHUCK” 


The Pond Separator is guaran mere than 300 Sizes and Styles. 
teed to relieve t the steam of all en- Comprising 


trained water, and return this 
pg cer hy tin ng yh: alae Universal Chucks, 
Independent 
Chucks, 


WIRE CUTTERS. a EE nll 


No. 1 cuts wire rods 
without leaving burr from 
144 in. to smallest size. 
Price, $5.00 net each. 

No. 2 cuts sizes from % 
in. to smallest size. Price, 
$10.00 net each. Send $1.00 
for 550-page illustrated 
catalogue of fine tools 













SEND FOR CIRCULAR. 


POND ENGINEERING CO. 





and supplies. No charge . ' 

made when $10.00 worth Rt. Touis, Chicago, Combination Chucks, 
s ’ 

of goods are ordered. Dallas, Seattle. Of Every Description 








Send for 52 page Illustrated Catalogue. 





FRASSE & Co.,|\ _, FLENBLE METALLIC FILLET) ——=— SF 
piesa Mas 38" Fon Parrmex Maxens. 8Stzxs. | Rapld Work. Perfect Heads, with or without Dies, The E. HORTON & SON CO. 


ee mem 3 Windsor Locks, Conn., U.S. A 
THOS. H. DALLETT & GO., 


Price Reasonable. 
York St. & Sedgley Ave., Philadelphia. 
Manufacturers of 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. ag s 
ELECTRIC MOTORS, Svecist2cant: (Ei 
ged for driving \ 

Machine Tools, Cranes, Elevators, Pumps, 

Presses and other Machinery. 


ELECTRIC GENERATORS, f.0;0s*=; 


Complete Power Plants. 








mmo, | CHAS. CHURCHILL ., hea. 
JACOB CLARE, Mér., came, [CES CORECHILL & CO., Ltd 


JUST ISSUED, No. 12. 


A NEW CATALOGUE OF 


LATHE jan) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. Also special chucks never 
before illustrated. Sent free. Address 


THE CUSHMAN CHUCK CO., 


HARTEORD, CONN. 


The HOFFES Live-Steam Feed-Water Purifer, oan PEQUOT DRILL CHUCK 
Guaranteed to Prevent Seale in Boilers. (Ves cee AD CHUCKS a ini GE ee a eae amenti — 
Using any kind of water. Hard Sheet Steel Troughs F 


than any chuck ever offered. This seems a broad 


























Easily Cleaned. Sry ey may Send for Colmogee and Dis- claith, but we prove it to mechanics who will ex- 
; Mt counts. amine. Ask at your dealers or write us for par- 
MANUFACTURED BY ticulars. 


’ HOPPES MANUFACTURING Co., 
T ' 1] 
Send for Catalogue D. SPRINGFIELD, OHIO. HE ae eeee Rat ae co ’ THED. E.WHITON MACHINE CO. 


7 No. 5 Oak St., New London, Conn, 
Ez J. E. LONERGAN & CO. POSITIVE DRIVING DRILL CHUCK. S. A. SMITH, 23 S. al St. Sees, tehaiane Agt. 
a i! 211 Race St., Phila. For either straight or taper Shank Drills. 
Manufacturers of - 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 








LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


= Bros. Mach. Co. 


Wilmington, I Del. 












Has the Holding Pow- 


er of Taper Socket, to- P U R E 
gether with all the ad- 

vantages of the com- 

mon Friction Chuck. 

Write for Illustrated 
POP Price List and Discounts 


SAFETY VALVES} = ° 

m TT CHUCK CO., 
7 sooomelts>. THE io Clayville, N. Y., U. 8. A. The Pittsburgh Reduction X 
rine Boilers, also the 
“Reliable” Steam | 95 FIFTH AVENUE 
TD. tetenns saan Universal Grinding aachine PITTSBURGH, PA., 


free on application. and INTERNAL Offer Aluminum, guaranteed to be equal in 
party to the best in the market, at the 














FOR SALE BY 


Chas. Churchill & Co. Lit, 


21 Cross St., Finsbury, 
London, England. 














Cylindri eal owest rates obtainable. Prices given on 
Grinding application. Aluminum sheet, wire and 
x | d ahd castings at best rates. 
PATENTED. a a? ALUMINUM POLISH, very efficacious 
OOS 


and non-poisonous, suitable for household 
Cutters, Ream- use as well as for manufacturing purposes 
ers, &¢. ALUMINUM SOLDER. 
EMERY Grinding Correspondence solicited. 
Machinery for 
all purposes 
a Specialty. 


Appleton Mfg. Co. 
30th & Thompson Sts., 
Philadelphia, Pa, 


With or without board. 


The ine Fasiets theca et MACHINERY bed 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 











Largest Line in the U.S. 


Co “— Outfits or Si ing le Machines 
Furnished for any P urpose. 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OMLO, U.S. A. 





PRICES ON 


STEAM LAUNCHES, noon ON , 


THE HORNER 
MACHINE CO., 


HOLYOKE, 
MASS. 





Water Tool Grinder. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, i 
Combination or Wheel Feed, ad 





Originators and Builders of 


WO0D-WORKING 
MACHINERY 





STEAM YACHTS & TOW BOATS, 


IGH SPEED MARINE ENGINES. All types 
of boat boilers, including the ROBERTS PATENT UNIVERSAIL. SCREW-CUTTING CENTER 


Pat.KEY-SEAT SETTING GAUGE 











i ae OF THE MOST ADVANCED TYP 
WATER TUBE SAFETY BOILER with our DEPTH ANGLE AND TWIST DRILL GAUGE Se en 
improvements. CHAS. P. WILLARD & CO., Jo’WYKE & co Sibley & Ware AND LABOR 
Catalogue free. 5 Dominick St., Chicago. Fine Machinists Tools BosTON, MaSS. Send for LISTS “ ND LABOR. 
SOUTH BEND ~ INDIANA, Send for Catalogue. Pattern Machinery a Specialty. 








RUCIBIE 


FROM ¥% LB. TO 600 LBS. CAPACITY 


COILS & BENDS HYDRAULIC MACHINERY 







yoo 
—OF— 
RETORTS. STIRRERS. ; PRESSES, PUMPS, PUNCHES, JACKS, 
int ag ' VALVES, FITTINGS, PACKINGS, 
ASS anc ACCUMULATORS. 
BOWLS. COPPER 


| STOPPERS. 
COVERS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK will 
remove and replace Drivers or Trucks without Jacking 
Up, and is now in use on over 50 Railroads, 

SEND FOR CIRCULARS. 


Watson & Stillman, Mfrs. 
204, 206, 208 & 210 E. 43d St, New York 


DIPPERS. 





BLACK LEAD CRUCIBLES 


PIPE. 
warty Se ALL STYLES, 


ARE THE STANDARD THE WORLD OVER THE NATIONAL PIPE BENDING C0 
AND GUARANTEED THE BEST CRUCIBLES MADE. “y 


CALL FOR 


DIZON'’S BLACK LEAD CBUCIBLES, AND TARE NO OTHER. | 82 River Street, NEW HAVEN, CONN. 
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EDISON GENERAL ELECTRIC COMPANY, 


DOUBLE BRACE. SELF-OILING,. ADJUSTABLE BALL AND SOCKET 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PATENT 


COMPRESSION COUPLING. 


“A7e are in a position to fill all Orders Immediately. 


Address EDISON CENERAL ELECTRIC CO., Schenectady, N. Y. 





AMERICAN GAS FURNACE 60., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanica! 
g operation requiring high, evem and controllable 
temperature. 


No, S80 NASSAU ST., 


NEW YORK. 





A. KR. KING 


WE’G COMPANY, 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 


ugur CASTINGS aaiss. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 





BRAINARD MILLING MACHINES. 


BEAUTIFUL DESIGNS 


COVERING 
PERFECT 
MECHANICAL 


PROPORTIONS 


—AND— 


BEST FOSSIBLE 


WORKMANSHIP. 


NEARLY 50 STYLES AND SIZES, 





HILL, CLARKE & CO,, Selling Agents, 


156 Oliver St., 


BOSTON, MASS. 


BRAINARD’S, 
THE ORIGINAL STANDARD 
NO. 3 MILLING MACHINE. 





EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 





FOR 
Light Belts, 


JOHN ROYLE & SONS, 


PATERSON, N, J. 








UNIVERSAL GRINDING 


MACHINES 
Hear what they say that use them. 


Tue D. E. Wuiron MACHINE Co., 
New London, Conn., June 29, 1891. 


Messrs. LANDIS Bros., Waynesboro, Pa. 


Gentlemen: 

The No, 2 Universal Grinding Machine recently 
furnished by you has now been in use about one 
month and we are very much pleased with it. We 
find it to be a thoroughly well made machine, capa- 
ble of all necessary adjustment for the wide range 
ot work required of such a tool, and exceedingly 
convenient in the arrangement of its details. Thus 
far it has fully met our expectations, and we have 
already come to regard it as indispensable in our 
tool room. We remain, 

Yours very truly, 
Tus D. E. Warton Macuine Co., 
L. E, Wurron, Supt 








THE BECKER VERTIGAL MILLER 


No. 2. 


For High 
Speed. Milling, 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


Speeds from 240 
t0 10,000 revs, 


Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST., BOSTON. 















MULLERLATHES 






; PAT ENTED. 
7 With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 









SWIVEL BASE. 
















Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
te reguiar bench work 
m@ send for catalogue 

of full line of the 
improved de- 
signed, and best fin- 
ished machinists’ and 
plumbers’ vises and 
small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 





AMERICAN MACHINERY IN ENGLAND. 





We have been introducing AMERICAN MACHINE TOOLS for ope 
Largest stock of AMERICAN 


ment and all Leading Engineering Firms 


ars, and supply Govern- 
OOLS in Great Britain 


on show in our London and Birmingham Warehouses. 
CORRESPONDENCE WITH MANUFACTURERS AND USERS SOLICITED. 


CHARLES CHURCHILL & CoO., Limited. 


Branch Warehouse, BIRMINGHAM. 


21 CROSS ST., FINSBURY, LONDON, ENGLAND 





THE LODGE AND DAVIS MACHINE TOOL CO. 


works. Ginorrwa Ft, OHIO. 





14, 16, 18 and 21-Inch Swing, Large Hollow Spindle. 


Taper Attachment, 





15 and 20-Inch Crank Shaper. 


Stroke changed and adjusted while run- 
ning Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables 


ENGINE 
LATHES, 


TURRET 
LATHES, 


PULLEY 
LATHES, 


CHUCKING 
LATHES. 


New York House, 


G4 Cortlandt &t, 


Chicago House, 


OUR 708, Canali, 


Pittsb’gh House, 


Mkt, & Water Sts, 


Boston Office, 


$38.25 Purchase St, 





St. Louis House, 









20, 26 § & 32. In. Triple "Geared Shapers. 


Stroke changed while machine is 
running. Shaft can be passed through 
head of machine and key seat cut in 
same to any length. ‘Extra heavy 
vises. Tables slotted on all sides. 


Special 26-In. Shaper with auto. down feed. 
See 





24, 27, 30 and 38- Inch Swing Cabinet “pol 
Automatic Stop, Compound Rest, Lead Screw, under front V. All feeds reversed in apron. 
Extra heavy, Convenient, and easily handled. 


Advertisement on Page 


Philad’a Office, 





Sole A 
for Creat 


ALFRED HERBERT, | 
mam Coventry, 


ent H 
ritain, 


ON, Screath §, —= 


CABINET TURRETS, AUTO. MONITORS, FOX 


MONITORS, SPEED LATHES, &C. 


COMPLETE BRASS WORKERS’ OUTFITS. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 
IRON PLANERS, 







RADIAL 
IRON SHAPERS, DRILLS, 
MILLING MACHINES, DRILL 
SCREW MACHINES. PRESSES, 
BOILER 
MAKERS’ 
DRILLS, 
a eee POST 
SS DRILLS. 


24, 32 and 36-inch Planers. 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved device for holding Planer Bolts. 


20. —— 





25, 28, 32 and 40-Inch Drills. 


Automatic stop to feed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 
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MOUSE TWAST-RAILL AND MACHINE CORFSE™:/D. SAUNDERS’ SONS, ===: 


Steam & GasFitters’ Hand Tools. 


Pipe Cutting, 


THREADING, 


Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe cutter made. 

Patent Cut- 


STARRFTTS HURLBUT’S 
PINE TOOLS af — tetera 


mm) Skilled mechan- t ti 
mmm ” — Machine. 


ics prefer them. 
Live de alers sell Sizes, 2” .3”, 4”, 8”, 6”. 
DE BY 


them. 
HURLeU T,RCGERS 


new Haven Mant C Co., Send for free il- 


aren, areas Seeueene lustrated Cata- 


= 
ENGINE LATHES from 10 to 30 inches swing. IRON-WORKING MACHINERY. logue. 10 St.. Lond: 
Also Hand Lathes, Foot Lathes and Milling Machines, * S. "STARRETT, Athol, Mass., U.S.A. ; Agents, ross ot., London, 


Lonpon AGENTS : Cc has. Cc hurchill &C 20. , Limited, England, 


MACHINE TOOLS| JUST OUT |= | «6 BARNES’ 












Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





V0. et Ue 


SEND FOR CIRCULAR. 








F. E. REED & CO., 
= Worcester, Mass. 








MACHINE CO. 
South Suabury, Mass, 


Chas. Churchill & Co, Ltd. 



































































= oa : 
FOR IRON, BRASS AND STEEL. OUR SECOND EDITION OF 2 oS E UPRIGHT DRILLS 
5a-75 °* ; 
HILL, CLARKE & CO.|*‘RAPID LATHE WORK = fEse 2 from our New Friction 
: P 3 - = Di ill, for li wor 
aa sibagi ts See BY A NEW METHOD.’ Sis: emia cones 
Price — . ARKER’S SEND FOR IT. MAILED FREE. at oe wee were 
NO GAUGES. : ENTER (GRINDING 7— on < 2 Send for Catalogue 
"= a p CENTERGRINON JONES & LAMSON MACHINE C0,| SOS SE) CBR cess 
a Gaaeen 4S SPRINGFIELD, VT., U.S. A. Ww. F. & JOHN BARNES CO., 
2. CINCINNATI, O. FRISBEE FRICTION 1995 Ruby Street, ie 
————— ee GAGE MACHINE WORKS, PULLEYS» CLUTCHES tc” IMMEDIATE DELIVERY. 
: MANUFACTURERS bd §]| 15’ and 18” Crank 
NEW PATTERN! ney, us => THE D. FRISBIE CO., 0 and 26” Ceared SHAPERS. 





























$ APSE A AI M A Q fr | NE 114 LIBERTY STREET, - NEW YORK || JNO. STEPTOE & CO., Cincinnati, Ohio. 
oc x 4 ==] 

ec y J 

H rocarumer AL TOOLS, BOYNTON & PLUMMER, | 
— a LATHES t yyy oer et ee 2 = 
-¢ A SPECIALTY. WATERFORD, ] : oD 
se N. Y. = Shaping Machines, | ;-” 
2s els 
ry Drilling Machines, | *= 
=~ Ql: a 
=3 NOTICE. Bolt Cutting Machines. | 2 
= * = F ce 
Se With more than twenty years’ experience Sue 
a ” with Milling Machines and their equipment; (HAS. CHURCHILL & 0, Wi resin’ an = 
ge shop expenses reduced to a minimum; mod. 

5 ern methods of producing machined parts, 


and the personal supervision of details by 


ry, 
















THE CINCINNATI MILLING MACHINE ae 
SECOND & PLuM STs., CINCINNATI, 





the proprietors, we are enabled to produce | 343 
first-class work, and to sell as low as is con- za WORCESTER, 
sistent with quality. We invite comparison. 34 = arched © 
s¢ PRENTICE BROS.., 
ea Manufac' 
KEMPSMITH MACHINE TOOL Co. iE Lathes & Upright Drills. 


Lathes from 10 in. to 


MILWAUKEE, WIs. 


21 C 


20in. ——., . Va. 
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Machinists’ Tools, 


WORCESTER, MASS. 


03 4 3 
Se Erg 3 
° du> 
oo afey 
p wel ie 
Me ' ee 
Extra Heavy. Latest Design. All Modern tat P- BLAISDELL & C0, SHE LEE 
Manufacturers of Se B 5a 
Ocas 
om ow 


LW. POND MACHINE CO., WORCESTER, MASS. 


4, | W. D. FORBES & CO. | my, 


wot Ne 
gv G. HOBOKEN, N, J. tu, "8 
dt nd oe a scr, [PM age |SPECHUL TOOLS, 


(Take 14th St, Ferry.) 



























































° 
‘Eclipse’ Hand Pipe- Cutting Machines “a 
a | 
No. 1.—Powerful, inex- a 
pensive, simple in construc- = 
tion, Cuts and screws pipes SS 
4 to 2-inch. Easily carried So S 
about. Sonne =: IN MAKING AND 
“ECLIPSE” Nos, 2 and 3. =° USING STEAM 
These are powerful and most = rnd a 
*Hictent : 
yt ts te ft ©] Is the title of another book, of which we 
, ( 
Or ¢ cs 48 ° 
i Sor cutting Oo § have bought up the edition. Publishers’ 
PIPES, with which one man can = w] price, $1. Ours, 25 cents, postpaid, bound 
ly cut off and threado-nch S oli ; Tri r Bai 
“Ni bul ana Sere oh gb ¢]in leatherette. Written by W. H. Bailey, 
4 214 tobin 4 me: iia ; —_— © M. E. 
it r* pay you tow rite us Sor H. B, BROWN & C0 = gle = = 
particulars. , oc 
oe PANCOAST & MAULE. H. BIC iCK FORD, S Mason Regulator Co., 
ae We also build Po ner Machines. EAST HAMPTON, CT. LAKE VILLAGE, nom = BOSTON, MAS 
® Ss. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THO LOW ALLSTANTER Co. cn. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 








= yy al f ALSO 
=> | lia ee Power Cushioned Hammer. ge 
= = = Send for New Catalogue. Sa 








TaD OPT SE OM TNS. 


DETRICK & HARVEY MACHINE 60., 







Manufacturers, 


BALTIMORE, MD. 





EC Wisse 


PACTURERS 9 toa f 
enna 


a, a ee 
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OO noe oe ee 
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ary cmanerion WACKSMTHY Lieven FORGE 








= 








UNIVERSAL RADIAL DRILLC® CincinsXr, OUSA. 


“ PRACTICAL AA ODERN LOCOMOTIVE 
DRAWING.” CONSTRUCTION.” 


By J. G. A. MEYER. By J. G. A. MEYER. 

This valuable series of 93 articles This valuable series of 106 articles 
aaving been concluded, copies of the having been concluded, copies of the 
American Machinist containing American Machinist containing 
them will be sent by mail to any address them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for $4.65, in the U. 8., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postraid, or single copies, 5 cts. each, postpaid. 





Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 











Machine Shops, 





METAL-WORKING 


Railroad Shops, Locomotive and Car Builders, 
Rolling Mills, 
Wards, Boiler Shops, Bridge Works, 


BEMENT, MILES & CO., 


PHILADELPHIA, 


PA. 


-——BUILDERS OF-— 


MACHINE TOOLS 


BR 


Steam Forges, Ship 


Etc., Etc. 








HILLES & JONES C 


Oo WILMINGTON, 
a5 DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 





ae 








DROP FORGINGS 





WYMAN & 
GORDON, 


WORCESTER, 
MASS. 








ACME 






FIRST PREMIUM, 


MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


CINCINNATI CENTENNIAL. 






PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
i PAT. AUG. 25, 1885, 
, = 

=X 2 i 


SS 





FROM 


EL 


1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc.. for Locomotives. 


STEEL CASTINGS of every description. 


Send for Circulars and prices to 


[ A T N f c CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa, 





SPEC 






> DIES, TAPS, GEARS TO ORDER. 





GEAR CUTTING TO ORDER up 
to 60 in. Diameter. 


, Adjustable Bladed Reamers. 


R. D. NUTTALL CO. Allegheny, Pa. 
Designers and Manufacturers of 


SPECIAL MACHINERY AND TOOLS. 





HARDENED & GROUND!—Positively True! 
NIGHOLSON'S | Expanding Mandrels. 












Wii 




















_—_— 


From 1 in. to 7in., with 9 . P W.H. NICHOLSON & CO., 
Mandrels. WILKES-BARRE, PA, 
London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 











Belt Power Air Pump and 
Condenser. 


L The CONOVER MFG. CO. 


CONSULTING ano 
3 MECHANICAL ENGINEERS 
95 LIBERTY STREKT, 
NEW YORK. 
No Air Locks. 15 to 50 per cent 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine, 
Adapted toall kindsof En 
gines. Send for Cireular. 


THE NORTON DRILLS. 


Ceiry, FOR LIGHT, SENSITIVE 
re AND RAPID DRILLING. 


“AWN 







maser 





S 

E 

¥ 
aN 
VNEO 
U 
L 
C 





“AO 
OD Jom 


1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed, 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con- 
venient, sensitive and durable Drill 
on the market. 

Have Balanced Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES 








BRISTOL'S Patent STEEL BELT LACING. 
SAVES TIME, 
SAVES BELTS, 








e SAVES 
MachineTool Works, say lOnEYs 
PLAINVILLE, CONN. READY TO APPLY FINISHED JOINT PATIENCE. 


Manufacturers of Machine Tools 








THE BRISTOLS’ MFG. CO., Waterbury, Conn, 


and Special Machinery. 





SPRINGFIELD EMERY WHEEL MFG. CO., 
bBKIDGEPORT, CONN. 


WRITE FOR 
CATALOGUE, 







LINYY9 FYTHdd VS 


“Pg , uu 
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SAPPHIRE GARNE) 


preva iirg 
/ uf : 
POE ARRUA RAND 
Ware wnt 


tial 















“| L3NUV9 3UIHddVS _ 





SAPPHIKE, GARNET & FLINT PAPER, 
CHICAGO BRANCH 


70 SOUTH CANAL STREET. 


IAL MILLING CUTTERS, REAMERS, | 


NEW ADJUSTABLE BENCH LEVEL. 


WITE GROUND AND GRADUATED VIAL. 








4-6 & 8 Inch. 
*"sazig aouyy 


MANUFACTURED BY 
Cc. EF. RICHARDSON, 
ATHOL, MASS. 





RADIAL DRILLS 


a 
5) 


> For Machine Shop Use. 
A} «Special Radials for Bridge Builders. 
pe Box’s Double Screw Hoist, 
z 500 Ibs. to 20 Tons 
Capacity carried 
Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 50 
ton Traveling and Jib 
Cranes, 

Photos and Cuts 
on Application. 


ye Alfred Box & Co., 


Wey — Frout,Poplar & Canal Sts., 
- Philadelphia, Pa. 











in 





Ross Anti-Friction Batt Bearine Coutar. 


A new Patent Application c? 
Ball Bearing, 

1890, to Drill Presses, Lathe and 
all end thrust of Horizontal 
Shafts in Machinery. 9%5 per 
cent. of the friction overcome 
h by this device. Full satisfac- 

oh guaranteed. 


JOSIAH ROSS, 


_—_ 
SN patented Dec. 2, 


¢ Buffalo, 





STRAIGHT LINE CENTRIFUGAL SEPARATOR 






Either Horizontal or Vertical, 


Secures absolutely Dry Steam, 
and extracts all ‘grease, ete, 
trom the exhaust steam 

A large number in use in Man- 
ufactories, Mines, Steamships, 
ete, Send for circular contain- 
Ing experience of users 


JOS. DE RYCKE, Sole Man’f'r, 


145 B’way, New York, 










ae ony. 
Ls 0 R Y CT Eh M ” 
oumpson’'s Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Eneines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require ; also used in 
conveying steam long distances. for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. ¥. 
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THE “— AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 


SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS. 


=3 Complete Steam Power Plants of Highest Attain- 


able Efficiency, 


Address BUCKEYE ENGINE CO., Salem, 0. 


Or SALES ACENTS: 


pocney ENGINE COMPANY SALES AGENCY, No. 
A. A. HUNTING, John Hancock Bld’g, Boston, Mass. 


10 Telephone Building, New York City. 


N. W. ROBINSON, 97 Washington st. Chicago, Ill. 


ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 


KENSINCTON ENCINE WORKS, 


LIMITED, PHILADELPHIA. 


Gicle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginis. 


















" MANUFACTURERS = 
____ OF IMPROVED 
CORLUSS; 


WER 














CoNnTRACTS 
TAKEN FOR 


[emecere pow sea 


STEAM ENGINES (GSE A 
d 





Eclipse Corliss Engine. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“QTTO" GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 











GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
mhour per horse power 
and requires but little 
Jattention torun them. 
Every Engine 
Guaranteed. Full 
articulars free by mail 
Mention this paper. 


= =——._VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
—— turn belts and 
bevel gears. 
T, R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 



















NOISBLESS 








Office Buildings, Schools, Asy 


saving of over 25 per cent, in fuel 
of forcing the steam through the 


heating system by pressure, 
proofs and references. 









EXHAUST STEAM HEATINC. 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guara nteed, 

Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 

The System has been adopted by over 300 of the largest buildings 

_ ly Theatres, Hotels and Electric Light Companies, in this country. 


ADVANTAGES GUARANTEED. 

Removal of all neue ser thereby increasing power of engine and 

compared with the back pressure system 
heating pipes. 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
Send for descriptive catalogue with convincing 


including Mills, Churches and 


The prominent feature con- 


WARREN WEBSTER & CO., Main Office and Works, 491 N. 3d St., Philadelphia. 


Patentees, Owners and Manufacturers of t 


“WEBSTER” VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND PUBIFIER. 
Send for Lllustrated Catalogue. 





DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S.A,, 


BUILDERS OF 


HUB, 
SPOKE, 
WHEEL, 
BENDING, 
CARRIAGE, 
WAGON, 
and HOOP 
MACHINERY, 


SEND FOR 
CATALOGUE. 


Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 
Tue Lane & Boptey Co., 
CINCINNATI, O. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





Patent Hub Mortiser. 











THE 


GREASE CUP 


Has a wide reputation as the 


CLEANEST, MOST EFFECT- 
IVE, and MOST ECONOM- 
ICAL device on the market 


for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


—MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 








SECON D-HAND MACHINERY. 


Planer, planes 5t inch wide, 244 feet long, :  neotia, 
setts Machine Co. 


Planer, planes 72 inch wide, 12%; feet jong, ¢ heads, 


Pond Machine Co. 
Planer, planes 36 inch wide, 10 ft. long, L. W. Pond. 
Planer, planes 30 inch wide, 8 ft. long, D. W. Pond. 


laner, planes 30 inch wide, 8 ft. lone’ 
Planer, planes 30 inch w ide, 5 ft. long, 
Planer, planes 24 inch wide, 6 ft. long, Harris, 
Planer, planes 24 inch wide, 5 ft. Pe L. W. Pond. 
1 Planer, 24 in. wide by 4 ft. long, L. W. Pond Mch. Co. new, 
1Planer,@in. do  5ft. do do 


E. Harrington & Son. 
Cove Machine Co. 


1Planer,24in. do  6ft, = do do 
1 Planer, 2%in. do 6ft. do do do 
1 Planer, 2 in. yo a Ag do do 


1 Planer, 24 in. do 

Gap Engine a, 2s Rot ee over shears, 56 * h swing in 
gap, 26 ft. bed, English Make. 

Engine Lathe, 54 inch swing, 21 ft. bed, Putnam Machine Co. 

Engine Lathe, 24 inch swing, 20 ft. bed, with three tool 


Cit bed, Sh D. W. Pond. 
Engine Lathe, 18 inch swing, 6 bes Sheppard Lathe & Co. 
Engine Lathe, 16 inch swing, 8 Wheeler. 
Engine Lathe, 15 inch swing, 8 ft foe a’ Porter. 


4 Engine Lathes. 20 inch swing. 8 ft. bed, Amer Mfg. Co. 
1 Engine, Upright, 6 in.x7 in., N. Y. Safety Steam Roser 0. 
1E cngine, Upright, 8 in.x9 in., McIntosh & Seymour. 

1 Engine, Horizontal 6 in.x10 in. Rice Automatic. 

110H. P. Engine, W _eoaqnowse. 

1 Corliss Engine, 14 in.x30 in 

One 84 in. Swing by 20 ft. bed Lathe. 
Shaping Machine, 9 inch stroke, 
One 16 inch Pillar Shaper. 

Upright Drill, 30 inch swing, back geared and self feed, 


Hawes Mgghine Co. 
Upright Drill, 28 inch swing, Putnam Machine Co. 
Bolt Cutting Machine, 11-4 inch, Wm. Sellers & Co. 
Bolt Cutting Machine, 1 1-4 inch, Schlencke 
Slotting Machine, 9 inch stroke, New Haven Mfg. Co 
Pipe Cutting Machine, 4inch, Morris, Tasker & Co. 
30 inch Boring Mill. 
Large Index Milling Machine. 
Two Double Stay Bolt Cutters, 


New Haven Mfg. Co. 


Bement. 


One 28 inch U pright Drill, B. G. & 8. F., J. E. Snyder, new. 
One 36 inch E. Snyder, new. 
One Hortsontal Engine, 10 inch Cylinder, 14 inch stroke. 

One 15 Horse-Power Upright Boiler. 


GEORGE PLACE, 120 Broadway, New York. 





BorRING & TURNING MILLS 
TURRET MACHINES, 


AT HE 





BripGEPoRT MacuineE Toot Works, 


E .P BuLctarp,Propr. 


BrRIDGEPORT.CONN. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING ¢ 
MACHINERY. 


Send for Special Circular. 





~ Fa GOMPANY, Builders, 


WAYNESBORO, PA. 





‘7 GENU INE “CORLISS.” 





SOUTHWARK FOUNDRY & NAGHINE vb, PHILADELPHIA, PA. 





PORTER-ALLEN AUTOMATIC ENGINE. 


ion Engines, 
Centrifugal Pumps, 


Blowing Engines, 


Accumulators, 


Hydraulic Cranes, 
Boilers, Tanks, ete. 





Bulle 








v, 


bPligs Engines. 


a 
M.c. BULLOCK MANF'G. @O. 


wo Dplis 


Dron Dees 
Sw PAND FRICTION 


HLISTS, 


SE HN ING MACHINERY. 


CHICAGO. u.s.A. 








PHILADELPHIA CORLISS ENCINES 


NON-CONDENSING. 
CONDENSING. 
Triple and Quadruple 

| Expansion. 

| Horizontal or Vertical. 5 
Superior Design, Work- ~ 

| manship and Finish. 


| PHILADELPHIA | ENGINEERING. WORKS, Limited, 





BEST MATERIAL. 
HIGHEST 
EFFICIENCY 
GUARANTEED. 





Catalogues Mailed 
on Application. 


Mifflin and Mcadow Streets, 
PHILADELPHIA, PA. | 
















GENERAL»*® EXPERIMENTAL 
MACHINE WORK. sesTFAciLiTies IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL 








MACHINERY 


NEW AND SECOND-HAND. 


Engine Logne, B in. swing, ao. bed, Fitchburg. 
32 in ft. bed, Heavy pattern. 


« “ 28 in. ie ft. bed, 
“« ” 2in. “ 12 ft. bed: New Haven, good order 
i * 2in. *“ 12 ft. bed, Fitchburg. 
” ” =i. * 12-14 ft. bed, Standard pattern. 
” ” a | 12-% ft. bed, Perkins. 
sad 20in. ‘* 8-10-13 ft. beds, Standard pattern 
“ - 18in. “ 8 ft. bed, Fitchburg. 
“ “e win. *% 8 ft. bed, Standard pattern. 
” - 18in. “ 6-10-10 ft. beds, Hendey. 
bed K 16in. ‘ 6-8 ft. beds, Fitchburg. 
« a l4in. “ 6 ft. bed, Hendey, Taper attach 
* ed l4in. “ 6 ft. bed; une hburg, = 
" “ 13in. “ 6 ft bed, mes 
sd ” 12in. “ 6 ft. bed, | 
Brass Lathes, ‘wid are Arbor and Turrets, all sizes. 
Planers, 76 in. wide, +} in. high,x25 ft. Betta. good order 
do 36 do xi2 iy Powell. 
do 30 = 3 do x10 ft. 
do p23 do 2% do xé6ft. md 
do 24 do * ¢o x6 ft. Fitchburg. 
do wm do x4 ft. Freeland, good order. 
Shapers, 2 in. om”, Double Geared. 
oy .—. Improved style Hendey Al. 
“ * =. sad Crank Motion, Eberhardt, 
« “ Trav. head, Fitchburg. 
Drills, 3 $ Spine, Garvin's, good order. 


20 in. Whee! feed, Davis. 
2 20 in. Lever feed, Pratt & Whitney, 
do 24-25-28 and 32 in. swing complete, 
Drill, Radial 3-4-5 and 6 ft. arms, new heavy pattern. 
Serew Machine, No. 1, wire feed, Brown & Sharpe, Al. 
p>. 5, do “chasing bar, a ck, Al 
Milling Machine, U ‘niversal, new pattern. 


good order. 
Prentice. 


Lincoln yattern, good order. 
Profiling Machine, Two spindles, good order 
Boring and Turning Min, $8 in. New Pattern. 
Bolt Cutter 1 1-2 in. good order. 


ers, 
Pipe Machines, 2 ah r in. New Pattern. 
Send for Complete List. 


J. J. McCABE, 


E. P. BULLARD’s | °® Cortlandt Street, 
NEW YORK, 


N. Y. Mach’y Warerooms. 





& Se 
a se Pep, 


X@> a 
SyPRocEsS BRA. 
RACUSE: 





STRICTLY NOISELESS AND MORE 
RABLE THAN STEEL, 
UF atentees and Sole Manufacturers 
THE NEW J ROCESS RAW HIDE co... 
RACUSBE, N. Y., 


The Improved Ball Engine 








A8s 
THE BALL & WOOD CO. 


Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP, 
REGULATION and ECONOMY it has no equal, 


BUILT BY 


In 
Built with new 


tools, from new patterns and after long experience, it should 
and DOEs mark the latest step in steam engineering. 
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BROWN & SHARPE MFG, CO,, 


Providence, R.1., U.S. A. 
VERTICAL il MILLING ATTACHMENTS 


FOR 


NOS. 1 & 3 UNIVERSAL AND NO. 6 PLAIN 
MILLING MACHINES. 


This device is used for a large range of light mill- 
ing, and is of especial advantage for key-seating, die- 
sinking, cutting T slots, etc. 

The holder or frame is secured to the overhang- 
ing arm, and the horizontal shaft is inserted in the 
cone spindle of the machine. The vertical spindle is 
driven by the horizontal shaft through spiral gears. 


A. SMITH, 
Western Representative, 


| 23 SOUTH CANAL ST., 





=. 











NILES TOOL WORKS, 







, anesthe TOOLS. 
: SLOTTING MACHINES. 


In sizes from 61-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 


Correspondence solicited. 


—<——— NEW YORK, CHICAGO, 
= 136 & 138 LIBERTY ST. PHENIX BLOG. 
PHILADELPHIA, PITTSBURGH, 
14INCH SLOTTING MACHINE 705 ARCH ST. LEWIS BLOCK 











The Original =e Packing 
CALLED THE STANDARD otice!stesimparct” “™ieme™ 


Accept no packing as JENKINS PACKING unless 
105 IMILK STREL Te MOSTON. 
THE LODGE & DAVIS MACHINE TOOL CO., asxcISNart, o. 


stamped with our * Trade Mark.” 
21 NORTH FIFTH ST., PHILA. 
ENGINE LATHES, 14 to 38 inch Swing. 


JENKINS STANDARD —_ 


SERN > E> <> 
sbehaba! 





(71 JOHN STREET. 
JENKINS BROS. 31 & 33 N. CANAL ST., CHICAGO, 





Ml. 


GEO. W. FIFIELD, 


. 7 
ae 


0 S. Canal Street, Chicago, 


- 
‘ 








Pittsburgh House, Cor. Markt, & Water Sts., Pittsb'gh, Pa. 
Boston (Office, 23 and 25 Purchase Street, Boston, Mass. 
‘area Office, 19 N. Seventh Street, Philadelphia, Pa, 


Eastern House, 64 Cortlandt Street, N. Y. City. 


Western House, 68 & 


General Design of 24, 27 and 30-inch STANDARD ENGINE LATHES. 
With Taper Attachments. No Extra Charge. Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 


Write for large cuts with full descriptions MACHINE SHOP EQUIPMENTS. ¢2™ See Advertisement on Page 1 6. 
OUR XLINE OF TAPPING MACHINES. 
Vesrica.- 
‘THE GARVIN MACHINE CO™ PANY, 
Manuticturers of; 








TAPPING MACHINES 
AUTO 
MATION 
a) ee 
> Bi | a 


and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Drill Preston, 
Prosilers 
y Mach hi 


Universal and Plain Milling Machines, 
and Enyine Lathes, Planers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapp: 17 Coilers, Milling Cutters, &e, 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND WILLING IN ALL ITS BRANCHES, 


Laight & Canal Sts. [Catalogue sent on Application. ] NEW YORK. 


Serew Machines, Hand 


Ings, Wi 6-Spril 











inexpensive and 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. & A. 


Ask those who wish to reduce expense in manufacturing to 
try Holders with Inserted Cutters, instead 
of Forged Tools, in Lathes and Planers for Turning, 
Threading, Shaping, and Boring Metals. 


The cutters are 
may be sharpened by grinding without 


changing the form. 


CIRCULARS AND PRICES FURNISHED 
UPON 


APPLICATION. 





—— 


— 


gRGED  jeea= 


OF — 


pror{ 


Th 





BILLINGS’ 
gALL PENE MACHINISTS: HAMMERS 


ERS. 


pest Stel’ 


MANUFACTURED AND FOR SALE BY : re 


E BILLINCS& SPENCER Co. 
HARTFORD, CONN. U.S.A. 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work, 


SMALL TOOLS & FIXTURES. 


Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 











Cuts, Photographs 
on application. 
iviass., U. S. Ae 


furnish 
Lowell, 





Manufacturer of ENGINE LATHES 





from 16 to 48 in. swing. 











A nnd Prices 


To 


fix 





Koy Sag Machines 
= and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
Tools or Supplies. 

W.P. DAVIS, 


Rochester, N. Y. 










MANWING, MARWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS an SUPPLIES. 


RAILWAY and 
MACHINISTS’ 








The Celebrated 
F. E. REED 
16-inch Swing —— 
Engine Lathe. —— 


——— —_ 
111-113 LIBERTY ST., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 


















J. M. ALLEN, PREsIDENT. 

Wa. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, SEconD VICE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





Ready Made List Iron Gear Wheels. 


Send for our catalogue of ready made iron gears with either 
cut or cast teeth, in great variety, at low prices 


THE LEXINGTON GEAR WORKS, 
18 Fletcher St., - LEXINGTON, MASS, 





DLANERS. 


MANUFACTURED BY 





479 Sycamore St., 





“SPUR GEARED > 
SPIRAL CEARED. 


The G. A. GRAY CO., 


, CINCINNATI, 0. 









AND 














24” Pillar Shaper. 15” Pillar Shaper. 





| 25” Pillar Shaper. 





OMA NU FACT TURERS OF 


| MAGHINETOOLS 


SENDFOR OUR CATALOGUE 














M.CARPENTER = 





PAWTUCKET.R. I. 





Manutacturer 


APS & DIE 











